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RECRUITMENT AND TRAINING 
OF TEACHERS 


PRIMARY AND SECONDARY SCHOOL TEACHERS 


HEN the president of the Board of Education 

presented the now famous White Paper in 
July of last year, he made some reference to the 
coming need of a teaching profession which should 
be adequate, both in numbers and in quality, to a 
radically reformed system of education. At that time 
he found it inconvenient to say much more on the 
subject, except that there were “some things so 
patently wrong with the present system that an 
expert inquiry is long overdue”. Again, the Bill 
which five months later followed the White Paper 
made no explicit reference to teachers, except that 
which achieved notoriety as Clause 82. In every 
other sense the turn of the teachers to stand in the 
limelight was still to come. So far back as March 
1942, Mr. Butler appointed a committee, with Dr. 
(now Sir) Arnold McNair as chairman, “to investigate 
the present sources of supply and the methods of 
recruitment and training of teachers. and yyouth 
leaders and to report what principles should guide 
the Board in these matters in the future”. The long 
—and perhaps rather impatiently—awaited report 
has now been published, and will be known as the 
McNair Report. The delay is partly due to the 
appearance meantime of the White Paper and of the 
Norwood Report, but partly also, there is little doubt, 
to a difference of opinion which, so far from resulting 
in a mere minority report, split the Committee into 
two precisely equal groups. 

The report is divided into four parts. Part 1 deals 
with teachers in primary and secondary schools and 
with the organization of training generally, Part 2 
deals with youth leaders and teachers in young 
people’s colleges, and Part 3 with teachers in tech- 
nical colleges and schools. In Part 4 ‘the special 
needs of Wales and some other important matters 
are considered. In the present article, we deal mainly 
with the problems raised in Part 1. 

The magnitude of the problem of supply is familiar 
enough to experienced administrators, but for the 
general public it is best explained by a few. figures. 
It is estimated that when the reforms proposed in 
the Education Bill are in full swing, the army of 
teachers required will be no less than a quarter of a 
million. Assuming that the present rate of wastage 
in the teaching profession will continue, primary and 
secondary schools alone will need an annual intake 
of at least 15,000 new teachers. So much for the 
coming need. On the other hand, we know that in 
the years immediately preceding the outbreak of 
war, the annual output of the existing training colleges 
and university training departments was less than 
7,000. The cold figures are impressive enough, but 
they are by no means all. There never has been a 
clearly defined objective and a settled policy in Great 
Britain as to the supply and training of teachers, 
so that even before the War there was severe criticism 
of the recruitment of teachers, the institutions in 
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which many of them were trained, and the conditions 
of their subsequent service. Yet it is admitted on 
all hands, and proclaimed in no uncertain voice by 
the President of the Board, that the really educated 
democracy contemplated in the Education Bill can 
never be achieved unless the educational system is 
manned by a teaching profession adequate in num- 
bers, carefully selected, and well trained. 

At present, the avenue to the training college or 
department lies through the upper forms of the 
secondary, that is, the grammar schools, a source of 
supply which will now become quite inadequate. In 
order to obtain the required number of entrants of 
the quality desired, the Committee makes numerous 
suggestions which we can only summarize briefly. 
The field of recruitment, it says, should be widened 
to include boys and girls from senior (modern) 
schools and junior technical schools who may be 
suitable. More children in the grammar schools 
should be encouraged to consider teaching as a pro- 
fession. The transfer to teaching of persons of 
maturer age from other professions should be made 
possible. Maintenance allowances should be given in 
addition to family allowances to enable children to 
stay at school until they are eighteen, and in modern 
schools sixth forms or their equivalent should be 
developed to provide pupils between sixteen and 
eighteen with an education which will qualify them 
for admission to a training college or a university. 
All types of secondary schools should see that the 
claims, conditions and prospects of the teaching pro- 
fession are adequately presented to their older 
children. The fact that bad buildings and large 
classes are the greatest deterrent to recruitment 
should be realized. The marriage bar should be 
removed. The rules which prevent teachers from 
playing a part in public life should be relaxed, and 
schools should be so staffed that the presence of all 
teachers all the time should not be regarded as a 
necessary condition of effective work. Special] arrange- 
ments should be made to meet the needs of married 
women, and the use of part-time teachers should be 
encouraged. The esteem in which the education 
service is held should be mproved, so that it may 
become attractive to intelligent and cultured men 
and women. High public esteem being an obvious 
factor in recruitment, parents and others should be 
given the opportunity of learning about the new 
educational system. 

The foregoing summary statement, every item of 
which is fully elaborated in the report, is enough to 
illustrate the painstaking thoroughness with which 
the Committee has handled this essential part of its 
work. But as the reader turns the pages devoted to 
these excellent suggestions, there inevitably lurks in 
his mind the difficulties of persons who may feel 
attracted to the teaching profession, but who under 
present arrangements simply cannot afford to yield 
to the attraction, and therefore seek other openings. 
A missionary spirit, the Committee reminds us, can- 
not be relied upon to maintain the supply and the 
morale of a quarter of a million teachers. ““Teaching 
is indeed a form of social service, but like other pro- 
fessions it is also a bread and butter affair.’’ A com- 


7 


NATURE 





MAY 20, 1944, Vor. 155 


parison is drawn between the falaries earned by 
teachers and by Civil servants of comparable gra.ies, 
It is found that in a large provincial town a cer‘ ific. 
ated teacher has a maximum, after allowing for 
pension deductions, which is £162 less than the m xi. 
mum salary of a junior executive officer in the Civil 
Service, in spite of the extra years spent in a training 
college or university. The Committee recommends 
a substantial increase in the salaries of teachers, the 
present scales being often insufficient for pers: nal 
needs and family responsibilities, and therefore in. 
adequate to attract teachers of the quality and 
quantity required. It holds also that the present 
scales differentiate unfairly between elementary and 
secondary schools. It recommends a single basic 
scale for all teachers in primary and secondary 
schools, with additions ‘for special qualifications or 
special responsibilities. The Committee's final word 
on the subject will often be quoted: “we have not 
yet emancipated ourselves from the tradition of 
educating our children on the cheap”’. 

The Committee takes the bold course of recom. 
mending the abolition of the time-honoured dis- 
tinction, applicable only to elementary school teachers, 
between the certificated and the uncertificated. 
Instead, the Board should recognize only one grade 
of teacher in both primary and secondary schools, 
the “qualified teacher”, that is, normally one who 
has satisfactorily completed an approved course of 
education and training. The normal course in training 
colleges should be extended from two to three years, 
with one term of continuous practice in a selected 
school. An essential element at this stage, the report 
wisely adds, is a reasonable amount of leisure and a 
personal choice in the use of it. There should be an 
accessible college or centre devoting special attention 
to the education and training of teachers of art and 
crafts, music, physical education and domestic 
subjects. The same kind of facility should be pro- 
vided for students desiring to take part of their 
training in an institution in a rural area. Training 
facilities should also be within reach of teachers 
preparing to take up work with young children 
and with handicapped children in special schools. 

We now come to the big problem of general 
organization. The Committee agrees that the Board 
of Education should now assume the obligation of 
ensuring that training institutions adequate in 
number and quality are available, and are fused into 
a national system. We may remark, incidentally, 
that such an obligation rests upon the Board in 
respect of schools, but that in respect of training 
colleges it is an entirely new thing. To secure this 
end, the Committee considers that two constitutional 
changes are necessary: (1) the formation by the 
President of the Board of a small central training 
council, and (2) the close integration of all training 
institutions and interests on a convenient area basis. 

Thus far the Committee is unanimous ; but at this 
point it splits into the two equal groups to which 
we have referred. It is divided in opinion as to 
the areas. It may be useful here to explain that 
fifteen years ago a very important change was made 
in the examination of students in training colleges 
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and the consequent award of certificates. Up to that 
ime, the examination had been conducted by the 
3oard of Education, preceded by the old Education 
Jepartment. It was widely held to be an out-of-date 
srrangement that had come down from the time of 
<ay-Shuttleworth. Indeed, one important exception 
iad already been made, by which a training college, 
the largest in England, opened in 1905, and owned 
snd controlled by a university, was never examined 
by the Board, but by the university—the Board, of 
course, having the.final word as the awarder of its 
ertificates. By the change made fifteen years ago, 
this arrangement was generalized. The universities 
with the exception of Oxford), at the request of the 
Board of Education, took over the responsibility for 
he testing and examination of students. Each 
university, and the training colleges more or less 
grouped round it, formed a Joint Board, responsible 
for the appointment of external examiners and for 
the conduct of examinations. We may remark in 
passing that the examination for the teacher's certifi- 
cate thus became partly internal instead of purely 
external. The Joint Boards thus constituted exist to 
this day. Five members of the Committee recom- 
mend that the Joint Boards should be abolished, 
and that each university should establish a “Uni- 
versity School of Education’’, to which training 
colleges should be affiliated. The other five 
recommend that the Joint Board scheme, instead 
of being abolished, should be developed and 
strengthened. 

Obviously the main difference between the two 
schemes lies in the part which should be played by 
the universities in the tre ning of teachers. To say, 
at once, as The Times has said, that there “appears 
little doubt”’ that the scheme which makes the 
universities responsible is preferable is, we suggest, 
scarcely to do justice to the case presented by the 
other side. If the Joint Boards have “failed to 
promote real co-ordination, except in the matter of 
examinations”, it must be remembered, not only 
that the reform of the examination system was the 
reason for their creation, but also that the universities, 
as the predominant partners, must bear most of the 
blame for the alleged failure to utilize a great oppor- 
tunity. The five advocates of the Joint Board scheme 
appear to us to be quite as keenly aware as their five 
colleagues of the shortcomings of the existing Joint 
Boards, .and what they really advocate amounts 
almost to a new scheme under the old name. No one 
should make up his mind on the subject without 
carefully weighing their arguments. On the face of 
it, the President of the Board is now asked to adopt 
one scheme and set aside the other. He will have 
many counsellors to consider besides the ten members 
of the McNair Committee, and it would not surprise 
us if, with his genius for compromise, he devises 4 
plan which, while not placing responsibility at once 
upon the universities, would be a possible step in 
that direction. Fifteen years ago, as many will 
remember, the universities had thrust upon them a 
responsibility which most of them did not by any 
means desire. The promise of a successful enterprise 
was not there from the first. It remains to be seen 
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how far they are convinced by the case for university 
responsibility put forward by one half of this Com- 
mittee. 

Many other points in the report deserve more 
comment than can be made here. The system under 
which earmarked grants are made to students who 
sign a declaration or ‘pledge’ that they intend to 
become teachers is condemned. So also is the system 
of loans to students—another form of bribery to 
enter an ill-rewarded profession. Again, the condi- 
tions in many training colleges are reported as needing 
drastic improvement. Nearly two thousand students 
in training colleges sleep in cubicles rather than in 
bedrooms or study-bedrooms. In some cases the 
training colleges impose discipline on their students 
which is obsolete and unsuitable. Unless, adds the 
Committee, students are allowed more freedom, they 
cannot be expected to acquire that sense of responsi- 
bility essential to teachers. 

One further matter calls for special comment. We 
refer to the strong line taken by the Committee in the 
matter of speech training. Unless, the Committee 
says, a teacher has at least a moderate competence in 
reading, writing, speaking and listening, he is ham- 
pered at every turn. We agree, and we must add 
that thereby hangs a tale. So long as the Education 
Department or Board of Education conducted the 
examinations, every Outgoing student in a training 
college stood up and read or recited to the inspector, 
during his annual visit, and he was trained to meet 
this ordeal. When the Board ceased to examine, 
this salutary practice also ceased. Again, when the 
secondary school became the normal avenue of access 
to the training college, the change from the old pupil- 
teacher system, though entirely admirable in every 
other way, did no good to the cause of clear speech 
in the training college, for reasons which the Norwood 
Report has made abundantly clear. One can there- 
fore quite understand that the position in training 
colleges on this vital matter has gone steadily from 
bad to worse. Is it too much to say that the ultimate 
responsibility for this sad deterioration lies with the 
universities, where the finest of scholars are sometimes 
the worst of speakers and therefore the worst of 
lecturers, and are thought none the less efficient on 
that account ? Teachers and preachers and actors 
and politicians, all maybe educated at universities, 
have had to rely upon thei? natural gift of speech, 
which may be good or bad or indifferent. So far as 
teachers are concerned, the recommendation of the 
McNair Report is clear and emphatic. It recom- 
mends “that the Board of Education should require 
every training institution to pay attention to the 
speech of every student, and every area training 
authority to include in the assessment of a-student’s 
practical teaching the ability to use the English 
language’’. It further recommends “that the Board 
of Education should require every training institution 
to make arrangements for the detection of speech 
disabilities and for the provision of speech-therapy 
and training where necessary”. This call for assist- 
ance from a new but ably cultivated branch of 
science will not go unanswered; and nothing but 
beneficial effects will be achieved. 
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RACIAL DISCRIMINATION 


Man's Most Dangerous Myth 

The Fallacy of Race. By M. F. Ashley Montagu. 
Pp. xii+216. (New York: Columbia University Press ; 
London: Oxford University Press, 1942.) 15s. 6d. net. 


HE author’s thesis is that experience rather than 

inborn traits determines standards of social 
conduct, that most so-called lower-grade human 
types would reach high standards in this respect if 
given opportunities, that we must not assume 
standards other than our own to be necessarily 
inferior but must allow that adaptations in diverse 
environments give rise to different standards, and 
that outbreeding promotes vigour. He therefore 
condemns racial discrimination, especially in the 
U.S.A., and urges a policy of social amelioration and 
education, looking to the lowering of racial barriers 
and to implementing the first principle of the American 
Declaration of Independence. Race discrimination 
has, in any event, failed to prevent widespread 
mixture. He sees the human individual as the 
developed result of a bundle of genes of many origins, 
the bundle re-sorting itself in the development of 
every child. He might perhaps have gone further 
in this direction by acknowledging that genes are 
hypothetical, even though the gene hypothesis has 
more in it than the race hypothesis. 

The race hypothesis, as commonly put forward, 
presupposes the segregation of parts of an original 
human group into separate groups with divergent 
modifications. It then makes a classification on the 
basis of skin colour and hair texture, and lumps 
together all the people with dark skins and kinky 
hair as though they had branched off from the rest 
of humanity as a unit and had had a subsequent 
history of their own. But even Ashley Montagu 
searecely sees how improbable that racist view is. 
Archeology tells us of drifts of men at various 
very early times in various directions into Western 
Europe, East and South Africa, India and the East 
Indies and so on. We seem to find cranial char- 
acteristics, which were common, but not universal, 
among men of certain phases of the Old Stone Age, 
now exhibited among people from various remote areas 
in Europe, Africa, and south-east Asia and Australia. 
But the people who show thiese cranial! characters are 
white, yellow-brown, dark brown or almost black and 
have wavy hair or kinky hair, all largely according 
to the region they inhabit. One must have regard 
to hypotheses that race drifts with diverse cranial 
characters, and also social standards, spreading in 
Europe, Asia and Africa, nearly all have regional 
characters of pigmentation and hair texture im- 
pressed on them. This strongly suggests that the 
idea of one African race with a mainly separate 
history from its inception is artificial in the extreme ; 
as indeed, Ashley Montagu says, al] systems of racial 
classification must be. Different characteristics have 
different kinds of histories, mostly still very imper- 
fectly understood, but it is a first step to better 
understanding to realize that the growth of our 
physical features is the result of a combination of 
innate and environmental influences that are tangled 
up beyond possibility of separation; and that we 
cannot consider an individual as one unit of inherit- 
ance—we are all gatherings of fragments. 

Why is it that race prejudice is so powerful? We 
are typically concerned to maintain our social 
standards, most of all perhaps to see that our 
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daughters do not drop to lower social grades when 
they tnmarry. Now the assessment of social grace is a 
eomplex affair ; but, when, as in the southern parts 


of the United States, the lower grades are often 
those made up largely of coloured people, it be comes 
easy to transfer the prejudice from ‘low grace’ to 
‘coloured’, and analogous transfer has Occurred jy 
the case of the Jews of Central Europe on the basis 
of other physical characters, among the Bantu of 
South Africa and many another group. The fact, 


that it has not occurred appreciably amonc the 
Maori and that it is less marked in Latin- than iy 
English-speaking America are of outstanding import. 
ance, and are to be accounted for on very dit!erent 
lines in these two cases. 

We know very well in this twentieth century that 
several of the outstanding personalities of the world 
have other than white skins, even though it has been 
the white-skinned people who have on the whole 
set the general standard in the nineteenth century 
by which distinction is reckoned. The white man owes 
his superiority largely to his invention of devices for 
mechanical power in industry and to his develop. 
ment of medical science. Whether that standard yi]! 
survive, with the spread of machinery to Asia and 
Africa, and the crisis of reproductivity that is s0 
widespread in north-west Europe, remains to be 
seen. 

In any event, it is becoming not only wrong but 
also excessively stupid to hold men down to menial 
positions and to subject them to indignities because 
of skin-colour. We can all think instantly of individual 
after individual whose value to humanity forces 
respect even from the prejudiced white man, and who 
carries the scars of past and sometimes present 
ostracism. Ashley Montagu points out how harmful 
this is to both the coloured man and the white, and 
pleads for education, accompanying a real recognition 
of membership of humanity, and a forthright con- 
demnation of the racism of Henry Fairfield Osborn, 
Madison Grant, Houston Stewart Chamberlain, and 
the Nazis in Europe. There is no evidence for 
general physiological harmfulness of inter-marriage 
of people with very diverse physical characters ; there 
is only too much evidence of the social danger of 
inter-marriage between people of very diverse up- 
bringing and social standards. It is true that very 
occasionally a physical heritage for one parent does 
not fit. an adjacent heritage from the other parent; 
but this oceurs in children of parents who belong to 
the same nation as well as in children who would 
commonly be considered to be of more hybrid make- 
up. In both it is a rare phenomenon. 

Some mixtures also are probably very valuable if 
given a fair opportunity; it is, for example, said 
by some observers that Anglo-Chinese children tend 
to be very intelligent, while the vigour in several 
respects of the French Canadians with their tincture 
of indigenous American heritage has often been 
mentioned. 

It is obvious that, with the best of intentions, we 
may use our influence and prestige unwisely if we 
seek to transplant our whole system among peoples 
of quite different experience. The British educational 
effort in India was for generations far too literary 
and so not able to touch the masses, besides pro- 
ducing disaffection among those who got a smattering 
of it. The idea of implanting a fully developed par- 
liamentary system among peoples who have little 
tradition in that direction is another obvious source 
of trouble. The problems of inter-racial contacts are, 
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in fact, insoluble save by the softening influence of 
more contact, and by the wider recognition of our 
common humanity and of the white man’s weaknesses 
as well as of his power to help. Consciousness of 
supposed superiority on one side and of impressed 
inferiority on the other are the bane of all relations 
between peoples of diverse traditions. 
H. J. FLEvuRgE. 


IS THE MIND A CALCULATING 
MACHINE? 


The Nature of Explanation 
By Dr. K. J. W. Craik. Pp. viii+124. (Cambridge : 
At the University Press, 1943.) 68. net. 

T a time when professional philosophers are 
A trying to persuade us that philosophy is an 
attempt to answer questions which should never 
have been asked, and professional scientists are 
taking over the task of answering the questions, it 
is refreshing to come upon a writer on philosophy 
who, after a few preliminary skirmishes with the 
modern sceptics, unbesitatingly attacks a philo- 
sophical problem by the plain scientific method. Dr. 
Craik makes his philosophical point of view crystal 
clear. He believes in the methods of the observa- 
tional scientists as the only methods of explanation. 
He is intolerant only of those who will not experiment 
and who consider that the virtue of thought is 
analytic precision rather than fruitfulness in the 
experimental field. He confesses that he has no gift 
for analytic precision and is particularly addicted to 
confusing similar concepts. He is, quite clearly, not 
deeply versed in traditional philosophy. This gives 
his book a certain freshness of outlook, although it 
makes his criticisms of the great philosophers, par- 
ticularly Kant, appear rather naive. 

The first three chapters discuss five attitudes in 
which one might approach the question, “What is 
explanation ?”: (1) The @ priori method consists in 
the logical deduction of conclusions fom premises 
accepted as indubitable because the terms involved 
have been clearly and precisely defined. When 
eoupled with empiricism, as sooner or later it must 
be, apriorism is transformed into (2) scepticism. 
(3) There is the view that explanation is merely 
description, which says nothing about causes. (4) 
There is the relational theory, which also insists that 
explanation has no interest in causes, its task being 
to find relations between observable entities. (5) 
There is finally the causal theory, which holds that 
explanation consists im discovering the actual inter- 
action of things within the universe. 

Although Dr. Craik is not clear on this point, he 
seems to consider it neeessary to disprove the first 
four theories and to establish the causal theory 
before he formulates his theory of the nature of 
explanation. Apriorism is rejected because analytic 
eertainty is an illusion. In attacking scepticism he 
insists that the assurance of an outer world is to be 
found not in any proof but in the fact that our-sym- 
bolism works. The point could have been more 
convincingly established by showing that all usages 
of the word ‘outer’ in English have no relevance to 
the question “Is there an outer world ?”, and that 
in this context ‘outer’ is less. Dr. Craik, 
however, in his justifiable hostility to the meta- 
physies of logical positivism, fails to grasp the 
maportance of its linguistic analysis. Relational and 
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descriptive theories such as those held by modern 
physicists, which associate definite } ot mequens ies with 
events and eschew any attempt to find an underlying 
causality, are rejected on the grounds that prob- 
ability is meaningless without causality. Like sym- 
bolism, causality is accepted because it works. 

This preliminary discussion paves the way for the 
main thesis, which can be stated as‘follows. The 
nature of thought is essentially prediction. Prediction 
consists in devising symbols to represent an external 
process, performing a mental operation upon those 
symbols, and then translating the result back again 
into an external situation. Calculating machines, 
A.A. predictors, do just this sort of thing, because 
in certain essential respects they parallel the external 
reality. 

This is the hypothesis. The first question that 
presents itself is, ‘“‘What corresponds in the mind to 
the mechanical parts and movements in the predictor 
or the calculating machine ?” One answer, which 
the author does not consider, is that it is the symbols 
and the transformations which they undergo in 
accordance with logical principles. This is a per- 
fectly intelligible view. It was put forward very 
clearly by the great American philosopher, C. 8. 
Peirce, who states that reasoning consists in per- 
forming mental experiments upon symbols, the 
grouping of the symbols representing the arrangement 
of the facts so far as is necessary for the 
involved. In this connexion Peirce developed a 
system of logical graphs which in an abstractly 
pictorial way enable the premises of an argument to 
be represented and the conclusion read off. Dr. 
Craik, however, seeks his analogue for the calculating 
machine in the brain, and suggests that it is to be 
found in “neural patterns”. Implication would then 
be the power of these neural patterns to act on each 
other as the real events act causally upon one another. 
He even suggests that a physiologist, if he could see 
these patterns in the living brain, mighi be able to 
interpret the ideas they represent and, presumably, 
though this is not stated, to follow the argument. 
This is difficult doctrine. 

In a chapter entitled “Methods of Testing this 
Hypothesis”, experiment with the view of estab- 
lishing the meaning of words pragmatically is strongly 
urged ; but it is difficult to see what relevance such 
experiment could have to a hypothesis about the 
brain. In the last few pages the truth emerges that 
it is the physiology and biochemistry of the brain 
that must be used to test the theory, and no experi- 
ments are suggested in these spheres... 

The book, considered as a reasoned exposition of 
a single hypothesis, is not-wholly successful, because 
the author has not presented the hypothesis in such 
@ way as to make clear just how it can be confirmed 
or refuted by experiment. He seems quite unaware, 
for example, of the enormous leap he makes in the 
transition from symbols to neural patterns. There is 
compensation in the number of illuminating sug- 
gestions which are struck off like sparks in the course 
of the argument. There are two or three pages on 
the ethics of selfishness which are worth a volume 
of professional moralizing, and a valuable suggestion 
about the part played by feeling in the formation of 
hypotheses. Finally, to have an idea is, for Dr. 
Craik, to think of ways of testing it ; and, for many 
incidental ideas on the fringe of the main argument, 
he makes ingenious suggestions about establishing or 
refuting their validity. 

Wixston H. F. Barnes. 
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EDUCATION AND THE 
COMMUNITY IN AFRICA 


By Pror. DARYLL FORDE 
Director, International African Institute 


HE discrepancy between technological advance 

and social adaptation which is reflected in the 
crises and upheavals of the twentieth century is from 
many points of view the fundamental problem of our 
time. Although the economic and social problems of 
Africa may seem less urgent and menacing than those 
of Europe, this discordance and the social disequi- 
librium that accompanies it are, in fact, developing in 
an extreme form. The very fact that in Africa 
indigenous techniques and social organization have 
been comparatively simple means that the gap to be 
bridged in the process of integration with the Wester 
world is correspondingly great and the social trans- 
formation all the more far-reaching. The pace of 
technological and economic change is quickening 
every day, and the need to smooth the path of the 
inevitable transition from small-scale tribal com- 
munities to a self-sustaining social organization com- 
mensurate with a large-scale exchange economy 
becomes increasingly urgent. There is perhaps little 
appreciation that failure may involve at a later stage 
violent social upheavals and zenophobia on a conti- 
nental scale. Where the inadequacies of the existing 
agencies for social development and the evils of 
socially disintegrative individualism are seen at close 
quarters by the administrator, the missionary or the 
educator, the problems are often formulated only in 
economic or ethical terms and as questions of adminis- 
trative machinery. The opportunities and needs for 
guiding the development of the more general social 
framework to meet the technical and economic 
changes have hitherto received little consideration. 
The fact that the effectiveness of such guidance will 
necessarily depend on the amounts of human energy 
and resources that are devoted to the reconstruction of 
the social organization of African communities finds 
inadequate recognition. 

It is little more than a generation since the African 
villager lived in a small, practically closed society in 
which status and obligations were determined by a 
network of local and personal relations. Farming and 
stock-raising required co-operation only with kins- 
men and fellow villagers. Despite occasional and 
violent incursions from the vague outer world, 
religious and political concepts were, like economic 
values, bounded by a universe of a few thousand 
people. Even where centralized political institutions 
had created more considerable states, limitations on 
transport and division of labour left a high degree of 
autonomy to the local settlement group. The people 
in these small communities, knit together by a close 
web of inter-personal relations which guided and 
restrained their conduct at nearly every point, are 
all now being progressively affected by the rewards 
and demands of the world economy, and the regula- 
tions of an impersonal Western administration. 

The old economic self-sufficiency of African com- 
munities is already a thing of the past. Even{where 
direct production for local needs is still considerable, 
it is the new values associated with cash returns for 
crops and labour, market purchases of trade-goods, 
the achievement of new standards in dress and food 
and opportunities for learning new trades that are 
dominating the outlook of the energetic and pro- 
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gressive. One of the most significant social «pect, 
of this process is the fact that Africans have so often 
been brought into the orbit of the outer world not ag 
eommunities but as individuals: The migrant o, 
permanently urbanized wage-labourer, the \ illager 
who sells his crop of maize, ground-nuts or palm gj] 
for the external market, the hawker of clot) and 
hardware in village markets, and the middlems:; who 


buys up produce for the Western firms, all encounter 
and adapt themselves to the new economic oppor. 
tunities and Western cultural values as indivi \uals. 


There is at once a greater freedom for persona} 
initiative in new fields and a weakening of effective 
control and support of the individual by the com. 
munity. As the individual secures personal re! urns 
in an open market as well as a higher mobility and 
a widening choice of where and how to live, the old 
norms begin to lose their validity and the com. 
munity itself to disintegrate. But new standards and 
a new social framework are slow to emerge. ‘here 
is instead a trend towards detribalization into 
amorphous aggregations shot through with new 
forms of individual competitiveness that are often 
restrained only by the external authority of the 
European administrative system. Unless the new 
occupations, rewards and demands are linked to 
social forms which can both ensure group benefits 
and security and harness individual effort to social 
ends, the period of adjustment from the old tribal 
life to a social equilibrium consistent with the new 
economies will be marred by social conflict, with 
waste of both human capacities and materia! re. 
sources. 

The basic sociological principles underlying satis. 
factory adaptation to such rapid changes are not 
recondite. There is in the first place the need for 
attaching new functions and techniques to existing 
social structures, which are themselves concurrently 
adapted so that they do not become functionless and 
obstructive. By this means, the activities of the 
more capable and energetic who are in the vanguard 
of economic change do not become independent of 
the salutary®restraints of group standards, with a 
significant loss of social solidarity. 

Secondly, there is need for the progressive integra- 
tion of the small-scale groups, appropriate to the 
earlier less compléx economy, into larger and more 
comprehensive groups. Since the pattern of small 
groups, with their corporate sense and will to survive, 
already exists, economic change may easily lead to 
internecine struggles for dominance among them— 
struggles which result not only in loss of well-being 
and security by the unsuccessful but also in a less 
efficient, because economically less productive, transi- 
tion to a new social pattern. The problem therefore 
resolves itself into securing progressively higher levels 
of group organization to which the loyalties and 
sense of interest attached to existing small groups is 
in part transferred. Intensification of faction within 
communities and jealous rivalry between them are 
typical social reactions to economic change where 
there is little grasp of the nature and long-term effects 
of the forces involved, and they can be reduced only 
by policies designed to promote understanding of the 
forces at work, and behaviour that is adjusted to new 
economic organization. This involves not merely 
education in the formal sense, but also the en- 
lightening. of the adult population and especially the 
leaders, traditional and newly arrived, concerning the 
technical and economic conditions of their lives. 
These are among the main issues underlying the 
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recent report on Mass Education in African Society 
by a Sub-Committee of the Advisory Committee on 
Education in the Colonies*, which rightly puts the 
active participation of the community in education 
proper and also in all projects for social develop- 
ment as the first requirement for satisfactory 
development under rapidly changing conditions. It 
comments acutely on a changing attitude towards 
economic disabilities or misfortunes, noting a growing 
attitude which tends to exaggerate the direct respon- 
sibility of groups or individuals, especially those in 
withority, for all such happenings. Both the sus- 
picion of economic exploitation and the growth of 
political aspirations, as well as the often vague but 
far-reaching sense of participation in a common 
struggle during the War which confers common rights 
in the economic and political organization of the 
future, require constructive measures to avert nar- 
rowly nationalistic demands. The report recognizes 
that the need for combining effective guidance with 
the evocation of leadership from among the people 
themselves involves the co-ordination of many diverse 
agencies, which will, as is shown, prove no easy task. 
On one hand, members of the administration, 
education departments, technical services, missions 
and African churches must be welded into co- 
operating teams, subordinating their sectional or 
professional interests and prestige to the common 
objective of securing the greatest confidence and 
enlisting the fullest participation of the people them- 
selves. For it is the widened experience and capacity 
for judgment which such participation can give that 
an educational programme should seek to provide. 
Only on such a basis will sustained effort and wise 
leadership be forthcoming from the African com- 
munities themselves. It presupposes, as the report 
points out, objectives with which the people can 
readily identify themselves, and while there must be 
provision for freedom of discussion and criticism, 
“there must be opportunity for extending the range 
of knowledge relevant. to the changing conditions. 
Full discussion in itself is valuable, but it is not a 
substitute for being well informed”’. 

The mass education programme is summed up as 
an effort to provide this experience and at the same 
time to.“‘call out the ability and the will to share in 
the direction and control of the social, economic and 
political forces’? by means of a co-ordinated effort of 
both official and unofficial.agencies which will link up 
all development and welfare plans with community 
education, setting specific targets and attempting to 
imbue all groups and persons in the community with 
a sense of common effort and advantage. From some 
points of view the term ‘mass education’ as applied 
to such a programme is unfortunate. The objective 
is in fact the reverse of mass treatment. An articulate 
and appropriately differentiated community is the 
goal. The approach needs to be based in every case 
on the particular needs and opportunities in the given 
community and the activities of different persons and 
groups adjusted to their special functions, actual or 
potential. While the rapid promotion of literacy is 
an important aim, it is properly regarded as but the 
means to general advancement. The measures en- 
visaged would not herd masses of adults into classes 
merely for reading and writing. It is community 
education in the widest sense that is urged ; and that 
term, rather than one which suggests undifferentiated 


* Colonial Office: Advisory Committee on Education in the 
Colonies. Mass Education in: African Society. (Colonial No. 186.) 
Pp. 64. (London: H.M. Stationery Office, 1944.) 1s. net. 
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handling by uniform means, better expresses both 
the aims and the methods to be employed. 

In framing the programme for any community, 
‘sociological mapping’, together with a definition of the 
major obstacles to social end especially economic pro- 
gress, which could provide the focus of public interest 
for an educational campaign, are held to be prerequis- 
ite. It is also urged that every advantage should be 
taken of existing educational agencies, formal and in- 
formal, and every attempt made to enlist the co-opera- 
tion of indigenous organizations. In this connexion the 
point might well have been made that the very pro- 
cess of associating diverse organizations in a com- 
prehensive scheme should have considerable educa- 
tional value in promoting an awareness of social 
forces and a capacity to consider social organization 
in terms of practical needs. Organizations, whether 
indigenous or implanted, from secret societies and 
age-sets to mission units and village councils, will 
tend to be judged according to the service they can 
render. The need for preliminary survey whereby 
those in charge can secure a sound grasp of the social 
structure of the community in question is repeatedly 
emphasized: “however good the content of a mass 
education plan and its technique may be, it cannot 
hope to be successful unless it is carried out by people 
who know their society and its significant sociological 
forms and. how they are changing under modern 
conditions”. An essential point in the suggested 
organization is the appointment of ‘Mass Education 
Officers” to co-ordinate and supervise the work in any 
one area. Although not recruited from any one source, 
they will need training, as well as flair and interest, 
for understanding and securing the co-operation of 
the community in each project, and then guiding the 
development to promote social cohesion and welfare. 

This point is perhaps one which needs particular 
attention, since it is but one instance of a growing 
need for investigators and executants with socio- 
logical training, for which there is at present only the 
most meagre provision in British educational in- 
stitutions. The notion that training is required for 
independent and empirical inquiry into social struc- 
tures and the forces that sustain them, and even that 
such inquiries are pre-requisite for intelligent control 
of social development, has yet to make its way. The 
relevance of sociological theory and field methods to 
the practical problems of politics and social develop- 
ment finds little recognition. A sense of history, a 
sound ethical code and a fair mind, on which the 
British traditions of public administration and social 
reform insist, are no doubt admirable qualities, but 
they do not dispense with the need for methodo- 
logical safeguards agaifsst misconceptions and un- 
conscious prejudice, or for the application of scientific 
knowledge of social processes. Our engineers and 
medical men are expensively trained to acquire a body 
of tested principle, a capacity for diagnosis and the 
ability to apply their knowledge to particular prob- 
lems. Sociological principles and methods are left to 
filter. indirectly and belatedly into our educational 
system. In questions Of social policy, standards of 
careful investigation and logical analysis are often 
lacking. The accelerated pace of social change in 
colonial dependencies, involving as it does many 
societies generically distinct in type, is focusing 
attention on this need in a field in which the social 
anthropologists have already pioneered ; but socio- 
logical training and research will have to be further 
developed on a very considerable scale if recommenda- 
tions such as those of this report are to be implemented. 
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WOHLER’S ‘SYNTHETIC’ UREA 
AND THE REJECTION OF 
VITALISM: A CHEMICAL LEGEND 


By Dr. COUGLAS McKIE 
University College, London 


HAT Wohler synthetized urea in 1828 and there- 
by rang the death-knell of vitalism in organic 
chemistry seems to be as firmly established a legend 
as that Galileo let fall at one and the same time from 
the leaning tower at Pisa two unequal weights, the 
thud of the simultaneous arrival of which upon the 
ground rang out the old Aristotelianism and rang in 
the new mechanics. But, as in the earlier, so in the 
later case, the facts are otherwise: there was no 
synthesis of urea, and chemists continued to assert 
the existence of vital force and to describe its role 
in the formation of organic substances. Wohler’s 
experiments have, however, acquired an altogether 
inexplicable and widespread significance, both in 
text-books and in popular scientific works, especially 
among those whose statements show that they cannot 
possibly have referred to his own account of them. 
Wohler published his memoir, “Ueber kiinstliche 
Bildung des Harnstoffs”, in 1828". We can scarcely 
call it well-known, because of the wide difference 
between what it contains and what its contents are 
now commonly believed to imply. In it Wéhler 
by stating that he had returned to the study of the 
white crystalline substance that he had previously 
reported to be one of the products of the reaction 
between cyanogen and ‘liquid ammonia’ (that is, 
aqueous ammonia). This substance, as he hed already 
pointed out, was produced also when one tried to 
combine cyanic acid with ammonia by double de- 
composition. It was more easily obtained either by 
the reaction between silver cyanate and a solution of 
sal ammoniac or by that between lead cyanate and 
‘liquid ammonia’. It was the preduct of the last 
reaction that was used for the experiments now 
reported by Wéhler. In the process of purification, 
the white crystalline substance appeared to give rise 
to a new product, which proved to be urea. Urea 
was, therefore, a compound of ammonia and cyanic 
acid; and an organic ‘substance, in fact an animal 
substance, appeared to have been produced from 
inorganic materials. At that time, the cyanates were 
regarded as inorganic—of which more will be said later. 
It was clear that the new substance was not an 
ammonium salt, as it yielded no ammonia with 
potash or with lime; and it no longer behaved as a 
cyanate on the addition of acids, nor did it precipitate 
lead or silver salts. Therefore, it contained neither 
ammonia nor cyanic acid: it was not ammonium 
cyanate. It possibly resembled a salifiable vegetable 
base. It behaved indifferently with acids, except 
nitric acid, the addition of which to a concentrated 
solution of the new substance gave a precipitate of 
shining scales, purification of which showed them to 
be so acid in character that Wéhler almost concluded 
that he had obtained a particular acid (“eine 
eigenthiimliche Séure”), until he found that on 
neutralization with bases they gave nitrates from 
which the original substance could be separated by 
means of aleohol with all the properties that it had 
before the action of nitric acid. Comparative experi- 
ments with pure urea from urine showed that urea 
and the new substance were identical. 
Prout’s analysis of urea, Wéhler pointed out, 
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closely corresponded with calculation from his own 
formula for ammonium ¢yanate together with an 
‘atom’ of water. So, before discovering the forma: ion 
of urea by cyanic acid and ammonia, it was possible 
to calculate in advance that ammonium cyanate with 
an ‘atom’ of water had the same composition as u:ea, 
Combustion of cyanic acid (by means of copper 
oxide) gave 2 volumes of carbonic acid and 1 volume 
of azote (nitrogen); but the combustion of «m- 
monium cyanate should give equal volumes of tl.ese 
gases, which was what Prout found for the com- 
bustion of urea. Wohler stated, in conclusion, that 
he refrained from all considerations on the subjec: of 
eompounds of the same composition with very if. 
ferent properties, such as were already recognized in 
the case of fulminic acid and cyanic acid, and of 
“liquid carbonated hydrogen” and olefiant gas. 

So ended this now famous paper, the contents of 
which, it will be seen, bear little relation to what is 
widely current about it. It contains nothing to 
justify any of the décors of death-knells and so on, 
Contemporary versions of it appeared in French?® and 
in English’. They were careful and exact. The 
French version was a full and unexceptionable trans. 
lation, including even the correction of a numerical 
error in the addition of the analytical data quoted 
from Prout. The English version was more in the 
nature of a detailed abstract, omitted nothing import- 
ant, and was substantially complete. 

Wohler, therefore, records no synthesis; for by 
synthesis we mean the compounding of a substance 
from the elements that compose it. Cyanogen had 
not been synthetized at that time. The source and 
method of preparation of the cyanates are therefore 
of interest here. Organic matter, such as dried blood, 
hoofs, horns and so on, was heated with potash and 
iron; the resulting mass, on extraction with water, 
gave ‘ferrocyanate of potash’ (potassium ferro- 
cyanide), from which by the action of heat there was 
obtained ‘cyanuret of potassium’ (potassium cyanide), 
which on oxidation gave the cyanate‘. Among the 
hoofs, the cloven one of vitalism is surely not difficult 
to detect here (or in the ‘liquid ammonia’). 

Wohler wrote to Berzelius from Berlin on February 
22, 1828, about these iments and their curious 
results, saying that he could make urea without a 
kidney or a living creature, be it man or dog: 
“. . . ich Harnstoff machen kann, ohne dazu Nieren 
oder iiberhaupt ein Thier, sey es Mensch oder Hund, 
néthig zu haben’’*. Without a kidney or a living 
creature, man or dog: but,be it noted, not without dricd 
blood, horns, hoofs, and such “‘organic”’ originals. 

Yet Wohler recognized in this very letter that the 
production of an organic substance from inorganic 
materials, or, as we should say, from non-living 
sources, turned on the question of the carbon used : 


“Diese kiinstliche Bildung von Harnstoff, kann 
man sie als ein Beispiel von Bildung einer organischen 
Substanz aus unorganischen Stoffen betrachten ? Es 
ist auffallend, dass man zur Hervorbringung von 
Cyanséure (und auch von Ammoniak) immer doch 
urspriinglich eine organische Substanz haben muss, 
und ein Naturphilosoph wiirde sagen, dass sowohl 
aus der thiczischen Kohle, als auch aus den daraus 
gebildeten Cyanverbindungen, das Organische noch 
nicht verschwunden, und daher immer noch ein organ- 
ischer Kérper daraus wieder hervorzubringen ist’. 


From Stockholm Berzelius replied on March 7, 1828, 
whetting his Rabelaisian wit upon the moderate «nd 
guarded claims of his devoted pupil and correspondent : 
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Nachdem man seine Unsterblichkeit beim Urin 
anvefangen hat, ist wohl aller Grund vorhanden, die 
Himmelfahrt in demselben Gegenstand zu vollenden, 

nd wahrlich, Hr. Doktor hat wirklich die Kunst 
erfunden, den Richtung zu einem unsterblichen 
Namen zu gehen. Aluminium’ und _ kiinstlicher 
Harnstoff, freilich zwei sehr verschiedene Sachen, die 
so dicht aufeinander folgen, werden, mein Herr! als 
Edelsteine in Ihren Lorbeerkranz eingeflochten 
werden, und sollte die Quantitaét des artificiellen 
nicht geniigen, so kann man leicht mit ein wenig aus 
dem Nachttopf supplieren. Sollte es nun gelingen, 
noch etwas weiter im Produktionsvermégen zu 
kommen (vesiculae seminales liegen ja weiter nach 
vorn als die Urinblase), welche herrliche Kunst, im 
Laboratorium der Gewerbeschule ein noch so kleines 
Kind zu machen.—Wer weiss? Es diirfte leicht 
genug gehen.—Aber nun genug mit Raillerie, beson- 
ders da ich es so eilig habe, nur Verstandiges im 
Jahresbericht zu schreiben. Es ist eine recht wichtige 
und hiibsche Entdeckung, die Hr. Doktor gemacht 
hat, und es machte mir ein ganz unbeschreibliches 
Vergniigen, davon zu héren. Es ist ein ganz sonder- 
barer Umstand, dass die Salznatur so vollstandig 
verschwindet,’ wenn die Séure und das Ammoniak 
sich vereinigen, was fiir kiinstige Theorien sicher sehr 
aufklarend sein wird. . . .’"*. 

Berzelius would not appear to have sensed any 
refutation of vitalistic belief here, nor in fact is there 
any: to regard the cyanates as inorganic substances 
was a mere item of code, especialty in view of what 
has already been pointed out above about their mode 
of preparation; and, in any event, Wéohler had 
effected a transformation, not a synthesis. 
Consideration of syntheses, real or imaginary, 
merely from the point of view of their significance 
for or against vitalistic theory, is not the most profit- 
able historical study. Compounds other than those 
of carbon, for example, water and ammonia, might 
have to be considered ; and among the carbon com- 
pounds themselves carbon dioxide might easily claim 
very serious consideration, above all things as the 
great medium between ‘dead’ and ‘living’ carbon. 
Logicians would probably seize on the very objection 
foreseen by Wohler, namely, the necessity of knowing 
the pre-history of the carbon used in the cruc:al 
synthesis ; and the geologists would not be prepared 
to vouch even for diamond as derived from ‘non- 
living’ origins. But chemists happily are not mere 
logicians ; and it is of some interest for us to consider 
what organic substance was first synthetized (that is, 


compounded from its elements), the term ‘organic 
substance’ being used in the sense of an organic 
compound more complex than carbon dioxide 


occurring in, or produced by, living organisms. For 
this we must, it seems, turn to the synthesis of acetic 
acid by Wéhler’s pupil, Kolbe. 

In his historic memoir, “Beitrage zur Kenntniss 
der gepaarten Verbindungen’’*, Kolbe dealt with 
chloracetic acid towards the end’® of his long dis- 
cussion of copulated compounds. Using modern 
nomenclature and formule, we may readily sum- 
marize his work on this point. Carbon disulphide 
(made by heating charcoal and sulphur) reacted with 
chlorine to give tetrachlormethane, which, when 
passed as vapour through a red-hot tube, gave 
chlorine and tetrachlorethylene, which, in sunlight in 
the presence of water (and the free chlorine), gave 
trichloracetic acid. Melsens had shown a year earlier" 
that trichloracetic acid could be reduced to acetic 
acid by potassium amalgam. Thus the synthesis of 
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acetic acid was complete. It was the achievement of 
Kolbe in 1845; it was the first organic substance to 
be synthetized ; and it will soon be a hundred years 
since this notable work was published. 
C +8 >C8,> CCl, 
vapour in red-hot tube 
| —» CCl, 








+ 2Cl, 
sunlight 
C,Cl, + Cl, + 2H,O — — CCI,COOH + 3HC! 


H 
CC],COOH ——> CH,COOH. 

Those who are further interested in these matters 
may feel that both urea and acetic acid are what are 
called ‘degradation’ products of the living organism, 
but here we are content to have made some attempt 
to lay the legend of Wéhler’s ‘synthesis’. To most 
chemists, the facts seem to be known: they were 
taught to me as an undergraduate by Norman Collie, 
and it is clear that undergraduates at Manchester 
were also taught the true facts of the matter by 
Schorlemmer in the last century??. 

But what of vitalism after Wéhler’s memoir of 
1828 ? A study of the literature shows that Wéhler’s 
experiments had no such result as they are now 
commonly credited with. In the 1840's, Berzelius, 
Wohler’s own teacher, then about to leave the scene 
of his prodigious chemical labours, and Gerhardt, at 
the zenith of his brilliant re-ordering of organic 
chemistry, both expressed their belief in the existence 
of a vital force in the formation of organic substances. 
In Berzelius’s great treatise, in fact in the post- 
humous edition edited by Wéhler, he wrote : 

“Dans la nature vivante, les éléments paraissent 
obéir & des lois tout autres que dans la nature in- 
organique ; les produits qui résultent de |’action 
réciproque de ces éléments, différent done de ceux 
que nous présente la nature inorganique. Si |’on 
parvenait & découvrir la cause de cette différence, on 
aurait la clef de la théorie de la chimie organique. 
Mais cette théorie est tellement abstruse, que nous 
n’avons aucun espoir de la découvrir, du moins quant 
& présent. Néanmoins nous devons faire des efforts 
pour en approcher; car nous finirons par y arriver, 
ou bien nous serons arrétés & une limite que nos 
investigations ne sauraient dépasser . essence 
du corps vivant ne repose pas sur ses éléments 
inorganiques, mais sur quelque autre principe, qui 
porte les éléments inorganiques communs & tous les 
corps vivants & coopérer a la production d’un résultat 
particulier, déterminé et différent pour chaque espéce. 

“Ce principe (que nous désignons par le nom de 
force vitale ou assimilatrice) n'est pas inhérent aux 
éléments inorganiques, et ne constitue pas une de 
leurs propriétés primordiales, telle que la pesanteur, 
l'impénétrabilité, la polarité électrique, etc. ; mais 
nous ne saurions concevoir en quoi il consiste, com- 
ment il prend naissance, comment il finit. Nous 
pouvons done prévoir que si le globe terrestre existait 
avec ses éléments inorganiques, sans la nature 
vivante, mais du reste dans les mémes circonstances, 
il continuerait & subsister sans étres organisés. Une 
force incompréhensible, étrangére 4 la nature morte, a 
introduit ce principe dans la masse inorganique . . .””!*. 

This was followed by a long and highly teleological 
comment. The ideas expounded by Berzelius on this 

problem have recently been described by Delacre as 

“presque un cours de morale’’**. From our present 
point of view, we can at least surely say that those 
who believe that Wohler drove vitalism out of 
organic chemistry will believe anything. 
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Gerhardt was at even greater pains to make his 
views on this matter clear and precise. In the sum- 
mary of his classic memoir, “Recherches sur la 
classification chimique des substances organiques’’, 
read to the Paris Academy of Sciences in 1842, he 
said : 

“J’y démontre que le chimiste fait tout l’opposé de 
la nature vivante; qu’il brdile, détruit, opére par 
analyse; que la force vitale seule opére par syn- 
thése; qu’elle reconstruit I’édifice abattu par les 
forces chimiques”’’’. 

In the full-dress version of this, 
memoir, Gerhardt pictured all “étres organisés 
vivants” as subject to two opposing forces, vital 
force and chemical affinity, normally in a state of 
dynamical equilibrium. He wrote: 

“Si cet état d’équilibre était durable, si l’agent 
vital n’était jamais vaincu par les forces chimiques, 
on ne sait trop quelle serait la destinée des étres 
organisés; mais sans doute alors la mort serait 
impossible, puisque la mort est précisément la 
cessation de toute résistance de la part de ]’organisme 
contre les influences chimiques”’**. 

The equilibrium is not abruptly upset: disease 
produces abnormal conditions locally and leads to 
the triumph of the chemical forces and the death of 
the organism. The action of the chemical forces on 
the organism leads to the production of carbonic 
acid, water, urea, and so on, but these are products 
of decomposition ; and it is precisely these originals 
that the vital force acts upon in the contrary sense 
to build up blood and brain matter in animals, and 
wood fibres in plants. Gerhardt, indeei, held that the 
chemist could no more succeed in this re-building 
than the alchemist could attain an aim that seems 
less difficult : 

“En présence de ces belles découvertes et de tout 
d’autres dont la chimie organique s’est enrichie depuis 
ces derniéres années, celui qui ne considérerait que le 
fait de la reproduction artificielle, sans avoir con- 
naissance des procédés, serait presque tenté d’attri- 
buer au chimiste un pouvoir surnaturel, un pouvoir 
magique. A le voir ainsi enfanter, dans ses cornues 
et ses creusets, les créations de la nature vivante, 
pourquoi, en effet, ne lui accorderait-on pas la 
puissance de transmuter les métaux et de faire de 
l’or, ce qui semble cependant moins difficile ? Une 
observateur superficiel pourrait seul se bercer de ce 
fol espoir’”?’. 

The chemist had never regenerated uric acid from 
urea, sugar from alcohol, and so on; and he would 
ever lack that power. Here Gerhardt repeated the 
assertion that he had made before the Academy and 
which I have quoted above: “La force vitale seule 
opére par synthdse”. He went on to imagine an 
immense scale or ladder of organic substances. At 
its summit were such complex substances as the 
matter of the brain, blood, and so on; at its base, 
the much simpler substances, water, carbonic acid, 
urea, into which those more complex substances 
higher in the scale were decomposed by the action of 
chemical affinity, whereas, by the action of vital 
force, the simpler substances were again built up into 
the more complex. 

Yet, when Wohler died in 1882 and Hofmann 


his most famous 


prepared an account of his work, history had already 
begun to be written backwards as if it, too, were a 
‘reversible’ process ; and Hofmann spoke of Wéhler’s 
‘synthesis’ of urea as “an epoch-making discovery in 
the real sense of that word”’, 


explaining that chemists 
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could searcely realize the impression that the | jjJq. 
ing up of urea from its elements (“aus seinen El: nen. 
ten’’!) then made on men’s minds nor could ‘hey 
“conceive the feeling of joy with which the gos; »| of 
a new unified chemistry was hailed by the int. lec; 
of that time” : 


“Die Synthese des Harnstoffs ist im eigent! hen 
Sinne des Wortes eine epochemachende Entdec!. ing. 
Mit ihr war der Forschung ein neues Gebiet ers: :|os. 
sen, von welchem die Chemiker nicht zdgerten |) sit, 
zu ergreifen. Die heutige Generation . . . kann sich 
nur schwer in jene entfernten Zeiten zuriickverse: zen, 
denen das Zustandekommen einer organischen Ver. 
bindung im Kérper der Pflanze oder des Thieres jn 
geheimnissvoller Weise von der Lebenskraft be: | ingt 
erschien, und sie vermag sich daher auch kaum den 
Eindruck zu vergegenwartigen, welchen der Aufhay 
des Harnstoffs aus seinen Elementen auf die Gemiither 
hervorbrachte . . . und man begreift daher den.) bel, 
mit welchem die Botschaft einer neuen einheit! ichen 
Chemie von den Geistern begriisst ward’’"*. 


It is difficult to make any comment on this extra. 
ordinary assertion ; it appears to have been written 
without any sense of history or of restraint. 

Vitalism in organic chemistry was rejected, not by 
any sudden and dramatic synthesis—for science does 
not advance and Nature does not reveal herself in 
that way—but by steady accumulation of contra. 
dictory fact: and in this field it seems remarkably 
odd that the professor of chemistry in Berlin should 
not have thought of that great chemist, great scholar 
and great Frenchman, Marcellin Berthelot, by whose 
discoveries, the earlier of which had been published 
more than twenty years previously, in 1860, in his 
classic “Chimie organique fondée sur la Synthése”, 
that rejection was ultimately achieved and from 
whom it unquestionably derives. 


was per of it, by theaction of ammonia and phosgene (Phu. 
ns., Pt. 1, 145-46 ; 1812); he gives no details as to the source 
of the Ls 2 monoxide used in the preparation of the phosgene. 

* Ann. Chim., 37, 330-34 (1828). 

* Quart. J. Sci., Pt. 1 (April-June), 491-92 (1828). 

* The process is described in the almost contemporary text-book of 
Edward Turner, the first professor of chemistry in University 
College, London: “Ferrocyanate of potash” is “made on a 
large scale in the arts by igniting dried blood or other animal 
matters, such as hoofs and horns, with potash and iron. By 
the mutual reaction of these substances at a high temper- 
ture, ferrocyanuret of potassium, consisting of one equivalent 
of the radical of ferro-cyanic acid .. . and two equivalents 
of potassium, is generated. Such at least is inferred to be 
the product; for on digesting the residue in water, a solu- 
tion of ferrocyanate of potash is obtained. . . . When heated 
to 212° F., or even below that temperature, each equivalent of 
the salt parts with three equivalents of wat«r, leaving one equiv- 
alent of ferrocyanuret of potassium. . . . On heating the dry 
compound to full redness in close vessels, decomposition takes 
place, nitrogen gas is disengaged, and cyanuret of potassium 
mixed with carburet of iron remains in the retort.” (“Elements of 
Chemistry, etc.”, 3rd edn., 658; London, 1831). 

* Wallach, O., “Briefwechsel zwischen J. Berzelius und F. Wohler 
ete.”, i, 206 (Cetpale, 2 vols., 1901). 

* Wallach, O., op. cit., i, 208. 

’ Wohler had recentiy (1827) isolated aluminium. 

* Wallach, O., op. cit., i, 208-9. 

* Ann, Chem., 4. 145 (1845). 

” Ann, Chem. 54, 182 (1845). 

™ Ann. Chim., iii, 10, 233-37 (1844). 

'* Schloremmer, C., “The Rise and Development of Organic Chem- 
istry”, 195-06 (revised ed.; London, 1894). 

™ “Traitéde chimie etc.”, 2de. édn. francaise, trad. Hoefer et Eselinger, 
v, 1-3 (Paris, 1849). 

1* Delacre, M., “Histoire de la chimie’’, 372 (Paris, 1920). 

“C.R., 15, 498 (Sept. 5, 1842). 

18 Revue ar, a8 industrielle . . . du docteur Queeneville, 10, 145 
(Paris, 1842). +o oy to express my thanks to the Curators 
of the Peiiclon Library for their courtesy in allowing me to 
consult this volume. 

" ibid., 147. 

Berichte d. deutach. chem. Gesell., 15, 3152-53 (1882). The oe 
tions in noe » eeqesns the extract from Hofmann’s notice are 
taken from Thorpe’s “Essays in Historical Chemistry” 
302-3 (2nd Ad London, 1902). 


i, 12, 253-56 (1828). Tn 1812 John Davy obtained urea, 
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A NATIONAL ADVISORY SERVICE 
FOR AGRICULTURE AND 
HORTICULTURE 
By H. W. MILES 


Research Station, Long Ashton 


N a statement in Parliament on January 20, dealing 

with the future of agricultural education, the 
Minister of Agriculture said that after careful con- 
sideration of the Luxmoore Report the Government 
has concluded that the provincial and county agri- 
cultural advisory services should be unified and 
combined into one national service for the whole 
country, directly under the Minister of Agriculture 
and financed wholly by the Exchequer. This state- 
ment, together with the publication of the Luxmoore 
Report, has concentrated attention on the organiza- 
tion and function of the existing agricultural advisory 
services and on how far the proposals of the Lux- 
moore Committee would strengthen and unify them. 
This subject was discussed at a recent meeting of the 
Association of Applied Biology, when Prof. W. B. 
Brierley was the principal speaker. 

In the early stages of the development of agricul- 
tural education in England and Wales, most farmers 
regarded scientific agriculture with suspicion, and had 
little inclination to seek the help of technical advisers 
for the solution of farming problems. At first only 
formal courses of instruction for young people were 
available, and later lectures and demonstrations were 
provided for farmers. Prejudice hampered develop- 
ment and by 1908 only eight counties had appointed 
full-time agricultural organizers. In 1908 a depart- 
mental committee investigated the position of 
agricultural education in England and Wales, and 
recommended that each area the size of an average 
county should have a resident agricultural organizer 
to give instruction to farmers, to arrange field experi- 
ments, to lecture on their results and other matters 
of agricultural interest, and to act as director ofagricul- 
tural education. Since then county agricultural staffs 
have been increased and now include instructors for 
crop production and animal husbandry, horticulture, 
dairying and poultry-keeping, who are well qualified 
to give advice on all practical difficulties. The county 
agricultural service has been controlled by the local 
county council and financed partly from rates and 
partly by the Ministry of Agriculture. 

With the establishment of fhe Development Com- 
mission in 1909, money was made available for new 
developments in agricultural research and for the 
extension of advisory and teaching services. New 
institutes were founded and financial 
assistance was given to those already in existence. 
In order that farming practice should be influenced 
by the extension of research work it was necessary 
to provide some bridge for the gap between the 
scientific work of the research institutes and the 
practical advisory work of county technical staffs. 
In 1911 it was decided to make annual payments 
from the Development Fund to certain universities 
and agricultural colleges to enable them to supply 
specialist advice to farmers and to provide for the 
investigation of local agricultural problems. This 
new specialist advisory service was organized on a 
provincial basis, and thirteen provinces covered Eng- 
land and Wales. The provincial advisory staffs were 
appointed, accommodated and administered by 
universities and agricultural colleges, which in return 


research 
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were allowed to call upon the advisers for a limited 
amount of teaching. The number of advisers varied 
with the demands of the provinces but usually 
included advisers in entomology, mycology, chemis- 
try, economics and veterinary science. A memoran- 


dum of the Board of Agriculture (a™) defined the 


nature and scope of the two agricultura] advisory 
services. Advice on such practical matters as the uses 
of artificial fertilizers, the relative merits of feeding 
stuffs for livestock and the manufacture of dairy 
produce should be given by the county staff. Advice 
on matters requiring special knowledge or special 
investigation should be given by the staffs of univer- 
sities and agricultural colleges. County staffs were 
recommended to refer such problems to specialists 
and to consult the staffs of universities and colleges 
when their scientific knowledge and experience would 
be helpful. 

In 1941 the Luxmoore Committee was appointed 
“to examine the present system of agricultural 
education in England and Wales, and to make 
recommendations for improving and developing it 
after the war’. The Committee found that technical 
advice reached the farmer from two separate advisory 
services, the county service and the provincial service. 
The county advisory service possessed some men of 
outstanding ability and personality who with their 
staffs had given valuable assistance to the farming 
community especially in periods of depression and 
also during the war-time campaign to increase food 
production. The standard of the service, however, 
varied greatly and tended to be lower in counties 
where agriculture was the main industry. There were 
several causes for this: funds for agricultural 
education were generally smaller in agricultural 
counties where rateable values were low; local 
interests were occasionally detrimental to the deve- 
lopment of the county advisory service, and in some 
counties those engaged in the agricultural industry 
had no sympathy with the science of agriculture and 
failed to appreciate the value of technical assistance. 
Occasionally members of the county agricultural 
service were used for purely administrative duties, 
and serious under-staffing made it impossible for 
them to maintain contact with more than a few 
farmers. The existence and functions of the pro- 
vincial advisory service were not widely known. 
Provincial centres were controlled by either a chief 
advisory officer, a professor of agriculture, or the 
principal of an agricultural college. There was some 
lack of co-ordination between the advisory officers of 
a province, and at agricultural colleges there was little 
or no contact between the advisory officers and other 
scientific workers. Accommodation and equipment 
for advisory officers was frequently unsuitable and 
inadequate. It had been intended that the two 
services should co-operate in a relationship closely 
analogous to that between the general medical prac- 
titioner and the medical specialist ; and that together 
the services should link agricultural research with 
farm practice, the provincial advisers having stronger 
affinities with research and the county staffs with 
practice. Co-operation was unorganized and in con- 
sequence varied greatly in different counties and 
provinces. In many cases the county advisory service 
had failed to make sufficient use of the provincial 
advisory service either because the county organizer 
did not recognize the problems calling for specialist 
advice or because the county service had become 
self-sufficient by the appointment of specialists to its 
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staff. In other cases provincial advisers had tended 
to usurp the functions of county organizers, or they 
were not sufficiently acquainted with agriculture to 
gain the confidence of practical men. Thus instead 
of a steady stream of ideas from the research institutes 
reaching the farmer through the provincial and 
county services as intended, the groups of workers 
associated with agriculture were linked loosely and 
haphazardly and, in some cases, not linked at all. 

The Luxmoore Committee recognized the necessity 
for the continuation, improvement and extension of 
the agricultural advisory services and suggested that 
county and provincial services be combined into a 
national service. The aim of the proposed national 
advisory service would be to give every farmer easy 
access to the best practical and scientific information 
available. To achieve this the Committee suggested 
that each county should be divided into districts, 
their size to be determined either by the number of 
farmers or by the acreage of agricultural land. Each 
district should have a district officer whose duty 
would be to advise and help the farmers in his area. 
He should visit all the farms in his district at least 
once a year, arrange for meetings of farmers, demon- 
strations, lectures and discussions. A county organizer 
would direct and co-ordinate the work of the district 
officers, advise on local problems and where necessary 
forward them to specialist officers. In addition, the 
county organizer would have a staff of assistants 
qualified to give instruction and advice on such sub- 
jects as dairying, poultry-keeping, and the main- 
tenance and repair of farm machinery. The specialist 
advisory service should be continued on a provincial 
basis, but in order to provide for a more comprehen- 
sive range of agricultural sciences it was suggested 
that the number of provinces should be reduced from 
thirteen to six and the staff appropriately increased. 
Specialist advisory officers should be scientific men 
with some practical experience of agriculture, and they 
should be allowed the freedom on which original 
thought and successful investigation depend. The 
co-ordination of the work of the specialist staff at the 
centre should be the responsibility of a chief advisory 
officer who should not himself be called upon to do 
advisory work. There should also be a provincial 
organizer to co-ordinate the work of the county 
organizers and their staffs throughout the province. 
A provincial administrator should be administrative 
head of both branches of the service and responsible 
for the office organization of the province. 

The Association of Applied Biologists has many 
links with the advisory and research services in 
agriculture, and though members were agreed that the 
advisory services needed overhauling and re-organiza- 
tion, the proposals of the Luxmoore Committee 
received critical examination. An outstanding 
omission was lack of proposals for the co-ordination 
and integration of advisory and research services. It 
was obvious that the Luxmoore Committee was ham- 
pered by terms of reference that excluded the research 
service from the inquiry. The advisory and research 
services were essentially interdependent and the work 
of each provided stimulus to the other. The Lux- 
moore proposals would tend to isolate the two ser- 
vices and sever established relationships. The removal 
of specialist advisers from the university departments 
would isolate them from scientific contacts, and the 
transfer of advisory centres from the universities 
would lower the status of the specialists and weaken 
their ties with other scientific workers. 

The provision of specialist advisers on a scientific 
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basis was commented on, and it was suggested ‘hat 
recent developments in the sciences associated \ith 
agriculture necessitated widening the scope of the 
advisory services. Besides the advisers in entomo’ gy, 
mycology, chemistry, economics and veterinary 
science, there was need for advisers in such sub jects 
as plant physiology, animal nutrition, viro|ogy, 
microbiology, helminthology. The Luxmoore pro. 
posals provided for advisers for all kinds of husba:\iry 
at the county level, and if suitably trained and 
experienced advisers were selected there shoul:| be 
no need for further specialist husbandry officers, 
Although the number of provincial centres wou! | be 
reduced by the Luxmoore proposals, increases in 
personnel were suggested, and it should be possible 
to arrange that all branches of the agricultural 
sciences were represented. The provincial out. 
stations, which were an integral part of the suggested 
provincial organization, might well be used as centres 
for additional specialists whose services would be 
available for the province. The enlarged provinces 
should offer better facilities for the training of new 
entrants to the specialist advisory service. The 
concentration of the specialist service at six pro. 
vincial centres should make it possible to provide 
adequate accommodation and the necessary equip- 
ment of staff and apparatus for laboratory and field 
investigations. The advisory services had in the past 
been hampered by unsuitable accommodation and 
lack of facilities for their work. 

It was noted that the organization of the advisory 
services as suggested by the Luxmoore Committee 
made no provision for the co-ordination of the work 
of specialist advisers in the particular sciences. The 
province would be a self-contained unit with no 
organized contacts beyond its boundaries. It was of 
great importance to all types of advisers that they 
should maintain contacts with advisers faced with 
similar problems in other provinces. Many of the 
major agricultural problems occurred in similar or 
related forms in several provinces, and interchange of 
experience, co-ordination of advisory and investiga- 
tional work and arrangement of co-operative experi- 
ments should be possible. At present co-ordination of 
the work of entomologists and mycologists was 
achieved through the Plant Pathological Laboratory of 
the Ministry of Agriculture. Co-ordination of specialist 
investigations and advisory work might be obtained 
under the Luxmoore proposals if chief advisory 
officers were representative of various agricultural 
sciences and were charged with the responsibility 
of co-ordinating on a national scale the work in their 
respective sciences, in addition to co-ordinating the 
specialist work within their provinces. 

Mr. Ronald Ede, secretary of the Luxmoore (om- 
mittee, explained to the Association the permissive 
character of the present system of agricultural 
education and that the total expenditure of £600,000 
for 1938-39 for all agricultural education and technical 
advice was quite inadequate for the needs of a basic 
industry like agriculture, the products of which were 
valued at £250 millions a year. The present county 
advisory system offered little chance of promotion 
and advancement except within the county and did 
not provide sufficient incentive for progressive young 
men. The establishment of a national advisory 
service would obviate some of the disadvantages 
occurring from the number and variety of responsible 
authorities, and its dependence on the national! 
exchequer would ensure that all counties were served 
according to their needs and not according to their 
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financial resources. The proposed reduction in the 
number of provincial centres should allow greater 
numbers of specialists at each centre, and the develop- 
nent of out-stations of the provincial service should 
ensure that no part of the country was isolated from 
specialist assistance and that areas with special and 
listinctive needs would have necessary assistance. 
[The provincial centres were to be established in 
miversity towns, though they would not be adminis- 
‘ered by the universities. The case for the integration 
of the existing advisory services into a comprehensive 
national service was strong. The agricultural industry 
would be better served by an organized and co- 
ydinated service, and greater opportunities for 
promotion and improved professional status would 
msure that capable and energetic men entered the 


service. 


OBITUARIES 


Lieut.-Colonel Stanley Casson 

BorN in 1889, Stanley Casson went from Merchant 
Taylors School to Lincoln College, Oxford, and held 
, senior scholarship at St. John’s and a studentship 
it the British School of Archeology at Athens. In 
1914 the War interrupted his studies, but he made 
good use of local opportunities in Macedonia and 
returned thither for excavation after the Armistice. 
During 1919-22 he was assistant-director of the 
School, and was elected in 1920 to a fellowship of 
New College, which combined opportunity for travel 
and research with a limited amount of lecturing 
under Prof, Perey Gardner, to whose philosophic out- 
look he owed much. 

In 1924, Casson’s historical geography of ‘‘Mece- 
donia, Thrace and Illyria”” won the Conington Prize, 
and after its publication in 1929 he produced a series 
of studies of Greek and modern sculpture—‘‘The 
Technique of Early Greek Sculpture’’, “‘Some Modern 
Sculptors”, “Twentieth Century Sculpture, and 
Artists at Work’”—the result of much thought, 
observation and experiment in technique and equip- 
ment. In 1927 he was promoted to a university 
lectureship, and in 1928 he was proctor. In 1929 
he explored the Hippodrome at Constantinople for 
the British Academy. In later years he gave much 
time to organized visits of younger students to 
Greece, and to more general and popular writings, 
“The Progress of Archwology” (1935), “The Discovery 
of Mars” (1939) and “Progress and Catastrophe” 
1937), the last a remarkable anticipation of present 
disasters. He wrote also reminiscences of war service, 
a detective story, a volume of essays on “Ancient 
Cyprus” (1937), and in 1939-43 valuable summaries 
of the history and services of the Greeks, “Greece 
and Britain’’, “Greece and the Axis’’ and a re-issue of 
his ‘Ancient Greece’’. He was a fellow of the Society 
of Antiquaries, honorary associate of the Royal 
Institute of British Architects, member of the German 
Archeological Institute and honorary member of the 
Bulgarian Archeological Institute. In 1939 he re- 
joined the Intelligence Corps, served in the Nether- 
lands and in Greece, and was again on active service 
when he was killed in April 1944. He leaves a wife 
and one daughter. 

Casson was a devoted and effective exponent of 
Greek antiquity, in all aspects and periods, especially 
of the sculpture and its counterparts in modern 
Europe. He had also exceptionally wide knowledge 
of the modern Greek people, among whom he was 
widely known and very popular. Joun L. Myrgs. 
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Mr. L. V. Lester-Garland 


Lester VALLIS LeESTER-GARLAND (olim Lester), 
who died on March 23, was of the scholarly type of 
botanist more common in former days. Born on 
July 28, 1860, he was educated at Sherborne School 
and at Magdalen College, Oxford, where he held a 
demyship. He took a first in classical moderations 
and in ‘Greats’. After being an assistant master at 
St. Edward’s School, Oxford, during 1883-86, he 
became fellow and lecturer at St. John’s College, 
Oxford, where he remained for ten years. In 1896 
he became president of Victoria College, Jersey, re- 
tiring in 1911. 

Lester-Garland is best known botanically for his 
“Flora of the Island of Jersey’’, published in 1903. 
This small volume is a model of what a loca] Flora 
should be. Incidentally, it was the first British Flora 
to adopt the Engler system of classification. In the 
introduction he asserts that if British botanists “are 
ever to emancipate themselves from the insular ideas 
which too often dominate the science, they will have 
to learn to look abroad, and realize that British 
plants grow in other places besides Great Britain 
and Ireland, and that the British flora is only an 
insignificant portion of the flora of the globe”. The 
need was probably brought home to him by the 
continental affinities of the Jersey flora, with its con- 
spicuous Mediterranean element; it led him to 
criticize the continued use of Watson’s ‘types’ as 
tending to limit the views of British botanists on 
plant distribution. 

His only other botanical publications were short 
papers, but for some time after leaving Jersey he 
was prominent in London botanical circles, and 
served on the council of the Linnean Society during 
1923-26. On moving to Bathford he busied himself 
with local affairs and restricted his writings to 
religious philosophy. 

Lester-Garland had a charming and unassuming 
manner which covered not only a wise, scholarly 
knowledge but also a sense of humour and convictions 
which were strongly, but not stupidly, held. 

J. RAMSBOTTOM. 


Dr. A. R. Jackson 


Wrru the death of Dr. A. Randall Jackson at his 
home in Chester on March 18 we lose our leading 
British systematic arachnologist. Despite a busy 
medical practice, he always found time to provide 
unstinted help to numerous correspondents in the 
identification of their collections of British and 
Arctic spiders, phalangids and chelonethids. This 
flair for diagnosis has never been surpassed. It en- 
abled him both to straighten out the synonymic 
muddles created by other workers and also to add 
many species to the British list. Despite the constant 
pleadings of his friends, he published comparatively 
few papers and, as these were often in obscure 
journals, the excellence of his work never gained the 
wide recognition it deserved. 

A rugged exterior concealed a sensitive and senti- 
mental nature with a deep interest in the beauty of 
good literature, paintings and garden flowers. A 
manner, at times somewhat cynical, was apt to hide 
a keen sense of humour, conscientious attention to his 
medical practice and, above all, the kindness and 
generosity he always showed to young collectors. 
His death is a serious loss to British arachnology. 

W. S. Bristowe. 
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NEWS and VIEWS 


Mr. G. Shaw Scott and the Institute of Metals 


Tue first decade of the twentieth century produced 
a number of explorers keen to discover in the science 
of metals the most efficient and economic ways to 
adapt ‘brass and iron’ to the service of man. Papers 
published at the time were concerned with the micro- 
structures of metals and alloys, and the influence of 
the nature and distribution of micro-constituents on 
mechanical properties. Hence there arose a need for 
the results of such work to be published among manu- 
facturers and users of metal, while scientific men re- 
quired a fellowship for mutual help and criticism. 
The Institute of Metals was founded to meet these 
needs in September 1908, its temporary headquarters 
being the Department of Metallurgy of the University 
of Birmingham. The first secretary was Mr. Gilbert 
Shaw Scott, who is now retiring after thirty-two 
years of service. 

In 1906, Mr. Shaw Scott graduated at the Univer- 
sity of Birmingham as its first graduate in metallurgy, 
and was the first research student in the Department. 
In 1908 he read a paper on case hardening to the 
Iron and Steel Institute at its meeting in Vienna. 
From a large number of candidates, he was chosen 
to be the first secretary of the new Institute, and under 
his guidance it has grown from its original member- 
ship of 250 to a present world-wide membership of 
2,500. Examples of scientific and technical progress 
with which he has been associated as secretary and 
editor to the Institute of Metals include the new 
knowledge of metallic crystals, equilibrium di 
and micro-constituents of metals and alloys, the 
industrial use of microscope and pyrometer as instru- 
ments for the control of quantity and quality; the 
discovery and development of modern alloys of 
aluminium; the discovery of a copper alloy which 
can be hardened and tempered by heat treatment ; 
the winning battle against corrosion, and bright 
annealing. Since 1908, his services to the members 
of the Institute of Metals have been to make avail- 
able the new knowledge so necessary to the metal- 
lurgical industries. His friends will remember grate- 
fully the prompt help and genial advice always re- 
ceived, and wish him on retirement many happy days. 


Charles L. Mayer Prize of the U.S. National 
Science Fund: Dr. Alexander Lipschutz 


Dr. ALEXANDER Lipscutrz, director of the De- 
partment of Experimental Medicine of the Chilean 
National Health Service at Santiago, Chile, has been 
awarded the second 2,000 dollars prize given by Dr. 
Charles L. Mayer and administered by the National 
Seience Fund of the U.S. National Academy of 
Sciences. The award was offered for an outstanding 
contribution made in 1943 to present-day knowledge 
of factors affecting the growth of animal cells with 
particular reference to human cancer. Dr. Lipschiitz 
was born in Riga, where he received his early 
education. He occupied various positions in 
medicine and physiology at institutions in Switzer- 
land and Germany before going to Chile about fifteen 
years ago to work at the Catholic University at 
Concepcion. Since 1938 he has been director of the 
Department of Experimental Medicine of the National 
Health Service at Santiago, Chile. Throughout the 
past six years Dr. Lipschiitz, with Chilean collabora- 
tors, has studied the fibromyomas of the uterus 


which can be induced in guinea pigs by the inje: 
of certain sex hormones of the female. The gro: 
closely resemble the fibromyomas (‘fibroids’) w_ ic 
occur in women during the childbearing period, 
Dr. Lipschiitz has shown that, like these, they dwi 
and vanish when the stimulation of the sex horm:) 
is withdrawn, as happens after the menopaus: 
women. He and his associates have sought m 
to prevent the occurrence and enlargement of 
growths while the hormones are still acting, 
recently they have found that some other hormo 
have this effect, as do also certain synthetic 
stances. The molecular configurations responsib|: 
the influence of the antifibromatogenic agents ; 
now under investigation ; a progress report by 
Lipschiitz was published in Nature of February 26 
1944, p. 260. 


Award for Production of Magnesium and Calcium 


Mr. G. D. Baatey, leader of the experimental! 
engineering group of the Union Carbide and Carbon 
Research Division, has been awarded the Jacol F. 
Schoellkopf Medal for 1944 by the Western New 
York Section of the American Chemical Society, for 
“outstanding and highly significant work, particu. 
larly in the fields of the commercialization of very 
active metals”. Largely through his chemical and 
engineering skill, a process has been developed which 
produces magnesium in high-temperature vacuum 
furnaces with capacities which were formerly thought 
to be impossible. Previously, the dolomite-ferro- 
silicon reaction for making metallic magnesium had 
always been considered a laboratory curiosity. Mr. 
Bagley’s production methods are being carried out 
at the Electro Metallurgical Company’s plant at 
Spokane, Washington, with a rated capacity of 
24,000 tons a year. Mr. Bagley has also developed a 
method for the production of metallic calcium. 
Before the War, calcium came almost exclusively from 
France and was made in small cells at a high pro- 
duction cost. When this source was cut off, Mr. 
Bagley designed large automatic cells, which are now 
producing a purer product at a considerably reduced 
cost. Mr. Bagley, who has been with the Union 
Carbide and Carbon Research Laboratories since 
1918, has also been wholly or partially responsible 
for many other highly important chemical and 
chemical engineering developments. 


Federation of British Industries : 
Industrial Research Committee 


Tue Federation of British Industries has decided 
to strengthen its organization on the research side by 
making its Industrial Research Committee a _per- 
manent standing committee of the Federation, with 
its own secretariat. By its terms of reference this 
Committee will seek to stimulate national interest 
in research for industry and foster it in all appro- 
priate ways. Thus it will encourage industrialists 
to devote a more adequate part of their resources 
to the promotion of research and its application to 
existing products and to the development of new 
products. It will provide money for the creation and 
maintenance of adequate facilities for postgraduate 
research ; and encourage the education of the neces- 
sary research and development staff of universities, 
technical colleges and industrial establishments. The 
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Committee will promote contact and collaboration 
wherever possible between centres of industrial 
research or institutions and research workers; and 
facilitate co-operative research within British in- 
dustry, with special reference to the needs of small- 
scale industries. Information on research questions 
will be provided by creating a liaison with appro- 
priate reference libraries and technical and scientific 
institutions ; and attention directed to the publica- 
tions of professional, technical and scientific institu- 
tions, assistance being given where necessary in their 
distribution. The Committee will promote the com- 
pilation of general information on industrial research, 
particulars of organizations and the facilities avail- 
able; and provide from time to time information 
for press and public on the achievements of British 
industrial research. 


A Medical Nobel Institute in Sweden 

Tue Royal Caroline Institute (Kungl. Karolinska 
Medico-Kirurgiska Institutet), which is the medical 
school of Stockholm—the University of Stockholm 
(Stockholms Hégskola) having nc medical faculty- 
and is in charge of the medical Nobel Fund, has 
decided to build a Medical Nobel Institute for research 
in the three theoretical disciplines, anatomy, bio- 
chemistry and physiology. The new Institute will 
consist of three departments in one building to be 
erected on the premises of the new medical centre at 
Norrbacka in the north-west region of the city. The 
Biochemical Nobel Institute was founded in 1937 
and is directed by Prof. Hugo Theorell. The physio- 
logical department will be a Neurophysiological 
Research Laboratory privately endowed in 1940 for 
Prof. Ragnar Granit, who will also be in charge of 
the new institute. The anatomical department will 
be associated with a new chair in cell research to 
be created for Dr. Torbjérn Caspersson. 


Relation of Employment to an Economic System 

A MEMORANDUM “Employment After the War” 
submitted by the Social Credit Co-ordinating Com- 
mittee, Greno House, Swinton, Mexborough, Yorks 
(3d.), for the consideration of Sir William Beveridge, 
argues that full employment is not the right objective 
of an efficient economic system. The essential func- 
tion of industry is to supply the goods and services 
which people require, and it is no part of the function 
of industry to deprive people of leisure or to keep 
them occupied in order to reduce the difficulties of 
Government. Social security, with freedom, can only 
be realized if we recognize, first, that production is 
no longer a major problem: the problem to-day is 
that of distributing the abundance of goods that can 
be produced. Further, money is the social mechanism 
for the distribution of goods: thirdly, science has 
so well succeeded in harnessing solar energy to the 
service of man that the need for human labour in 
industry has decreased and will continue to decrease 
progressively ; and, lastly, the true purpose of em- 
ployment is to provide goods and services for our 
use and not to provide people with incomes. The 
memorandum then briefly summarizes the Social 
Credit proposals: a national credit office; the 
institution of a scientific price discount; and the 
distribution of national dividends. These proposals 
are designed to deal with what is described as the 
real problem, which is not how to share out the hours 
of work available, but how to remove from unem- 
ployment its ugly concomitants of frustration and a 
low standard of living. 
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Institute of Medical Laboratory Technclegy 


Tue Institute of Medical Laboratory Technology, 
which was incorporated in November 1942, with 
registered offices at 308 Dewsbury Road, Wakefield, 

forks, has issued a memorandum and articles of 
association. All scientific workers will commend the 
objects of this Institute. As its secretary, Mr. 8. J. 
Denyer, says, its formation “indicates the desire of 
the laboratory technician to meet the increased de- 
mands of his profession and to acquire the professional 
status already accorded to other scientific workers’’. 
The Institute incorporates the Pathological and 
Bacteriological Laboratory Assistants Association and 
takes over the publication of the Laboratory Journal 
and the Monthly Bulletin previously issued by that 
Association. To meet modern demands, the Institute 
requires an approved educational standard as one 
qualification for membership. Ordinary members or 
associates of the Pathological and Bacteriological 
Laboratory Assistants Association may become 
ordinary members of the Institute by application, 
but others must be elected ; they must be not less 
than twenty years old, they must have had not less 
than three years experience in an approved patho- 
logical, bacteriological or chemical pathology lab- 
oratory and must pass an intermediate examination 
controlled by the Institute. Candidates for the 
associateship of the Institute must either hold the 
certificate of the parent Association in one subject 
or must, after completing five years training in an 
approved laboratory and attaining the age of twenty- 
two, pass the Institute’s final examination in one 
subject. Fellows must have been registered members 
of the parent Association for ten or more years, or 
must hold that Association’s certificates in two or 
more subjects ; in either case they can become fellows 
by application. Others may be elected to fellowship 
if they are already associates of the Institute and 
either pass the Institute’s final examination in two 
or more subjects or submit an acceptable thesis, and 
have also been associates of the Institute for ten or 
more years, inclusive of previous registered member- 
ship of the parent Association. 

It will be clear that the associateship and the 
fellowship of the new Institute are not lightly acquired, 
and ordinary membership must itself command 
respect. This will give to the technicians in the 
laboratories concerned the status which they deserve, 
for without their willing help, their interest in the 
work and their devotion to it, many great discoveries 
would not have been made. It is good to know that 
members of the medical profession give.willingly of 
their time to help to train these essential workers ; 
every other kind of scientific worker will wish to 
do the same. 


Smithsonian Institution: Annual Report 


Tue report of the Smithsonian Institution for the 
year ended June 30, 1942 (Washington, D.C.: Gov. 
Printing Office. 1.50 dollars), includes the report of 
the secretary together with the reports on the United 
States National Museum, the Bureau of American 
Ethnology, the International Exchange Service, the 
National Zoological Park, the Astrophysical Observa- 
tory, and the Division of Radiation and Organisms, 
together with a general appendix on the lines of that 
in the previous report. Referring to the war activities 
of the Institution, the secretary’s report states that 
a War Committee has been constituted and a detailed 
roster prepared of the scientific staff, numbering 
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nearly a hundred, listing their geographical and 
specialized knowledge. From war agencies 460 
requests for information have been received since the 
Pearl Harbour disaster, and the Institution is also 
serving as an important source of technical and 
geographical information. Together with the National 
Research Council, the American Council of Learned 
Societies, and the Social Science Research Council, the 
Institution has participated in the setting up of the 
Ethnogeographic Board to provide a central clearing 
house for information to army and navy intelligence 
and other war agencies in geography, languages and 
social sciences. An index of published photographs 
taken by scientific workers of the Institution in all 
parts of the world is being compiled. 

The Institution has also undertaken the publica- 
tion of a handbook of the Indians of South America, 
under the editorship of Dr. J. H. Seward, of the 
Bureau of American Ethnology, as well as of a list 
of the insects of South and Central America. Volume 
6 of the Annals of the Astrophysical Observatory, 
covering its operations from 1920 to 1939, was pub- 
lished during the year and describes in detail the 
research on the variation of the sun’s radiation. The 
Division of Radiation and Organisms, which was in- 
corporated during the year as a branch of the Observa- 
tory, has continued its work on photosynthesis, plant 
growth and radiation, and the development of appar- 
atus and methods. Experiments were continued on 
the factors that influence the changes in rates of 
respiration of plants, and work is in progress on the 
isolation and separation of two pigments that occur 
in dark-grown oat seedlings. The general appendix 
includes in the first place a statement “The 1914 
Tests of the Langley ‘Aerodrome’ ”’, by C. G. Abbot, 
which terminates the controversy between Dr. 
Orville Wright and the Institution. Among the 
original and unpublished papers in this appendix are 
those by J. A. Fleming on ““The Sun and the Earth’s 
Magnetic Field”, E. P. Henderson and 8. N. Perry 
on “‘Meteorites and their Metallic Constituents’’, and 
C. M. Packard on “Insect- Enemies of our Cereal 
Crops”. 


Copper Conductors for Overhead Lines 


Iy a paper read by Messrs. G. W. Preston and 
H. G. Taylor in London on April 12 before the 
Institution of Electrical Engineers, the creep of 
copper conductors and their initial non-elastic ex- 
tension are considered in relation to their effect on 
sags and their compensation by an increase in erection 
tension as an alternative to pre-stressing. Informa- 
tion is given on the annealing characteristics of hard- 
drawn copper and copper-alloy conductors, with 
special reference to the effect of impurities in the 
metal, and maximum safe operating temperatures 
for such conductors are discussed, together with 
maximum permissible current loadings. Hollow 
copper conductors of various types for super-voltage 
lines are described, and the features of cadmium- 
copper conductors are dealt with in comparison with 
other types of high-tensile overhead conductor. 
Steel-reinforced copper conductors receive special 
attention, particularly in regard to the protection 
from corrosion of the steel wires, and results of a 
long-time investigation are given in full, with con- 
clusions and recommendations. Copper-clad steel 
wires, their characteristics and use as reinforcement 
in copper conductors are discussed. Details are given 
of developments in the application of compressed 


NATURE 









MAY 20, 1944, vor. 15 


sleeve joints to copper and copper-alloy conduct. rs, 
and suitable joints for cadmium-copper and st-el. 
cored copper conductors are described and est 
results given. 


New Products from Cel!ulose 


ACCORDING to an annotation in the January i-.ue 
of the Anglo-Swedish Review, the Swedish Cellulose 
Co. recently put on the market a wood-pulp prod ict 
named ‘Cellufix’ ; its manufacture requires the usc of 
alkali, chlorine and alcohol, all of which are produ ed 
in Sweden. It is viscous, soluble in water at «ny 
temperature and so highly concentrated that a 3 per 
cent solution will yield a consistency equal to butter, 
It is odourless and tasteless, and its present main tise 
is as wall-paper paste, as putty and for part of white. 
wash. ‘Cellufix’ is also used in textile mills as size 
and for other purposes. A specially purified quality 
of ‘Cellufix’ called ‘Cellugel’ is used in the food and 
chemical industries to give bulk to certain prodwcts 
and is also used as a substitute for glycerine. 


Planetaria of the World 


Mr. Roy K. MArRsHALL continues his articles on 
this subject in the December and January issues of 
Sky and Telescope (see Nature, 153, 191; Feb. 12, 
1944) with a very full description of the Fels Planet- 
arium at the Franklin Institute, Philadelphia. He 
includes a few photographs of other planetaria also. 
The technical details of the instrument will prove 
interesting to many readers. The most complicated 
feature of the planetarium is the mechanism which 
reproduces the motions of the sun, moon and planets, 
and it is remarkable that comparatively few visitors 
make any inquiries about this. Five projectors are 
in the sun cage, and two of these are for a glow of 
light or aureole around the sun’s image, simulating 
the strong scattering of light seen in the neighbour- 
hood of the sun. One is for the zodiacal light, and a 
pair for the glow of the gegenschein. The precession 
of the equinoxes is reproduced in the planetarium 
by rotating the dvmbbell portion of the instrument 
about an axis, and in 75 seconds it is possible to 
pass through the whole cycle of nearly 26,000 years. 
On certain occasions demonstrations of a highly 
dramatic nature have been presented— including a 
trip to the moon during which very realistic repro- 
ductions of lunar craters are produced. In the words 
of Dr. Philip Fox, describing the first Adler Planet- 
arium, it is “not a trivial plaything, a mimic aping 
firmament, but the heavens portrayed in great dignity 
and splendour, dynamic, inspiring, in a way that cis- 
pels the mystery but retains the majesty”’. 


Rainfall in the Nile Basin 


A synopsis of rainfall statistics for the Nile Basin 
up to 1937 forms a valuable volume (“The Nile 
Basin”, 6. By H. E. Hurst and R. P. Black. Physical 
Dept. Paper No. 43. Ministry of Public Works, Egypt. 
Cairo, 1943. 108.). It includes figures from the Sudan, 
Uganda, Kenya, Tanganyika and the Belgian Congo. 
There are also figures, though admittedly incomplete, 
from Abyssinia. The stations are grouped by coun- 
tries, and within each group are arranged by latitude 
from north to south. Statistics just outside the limits 
of the Nile basin are included. As a rule, stations 
with less than five years records are omitted. Figures 
from about four hundred stations make it possible 
to give a large-scale map of the total annual rainfall 
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of the basin, and there are also graphs of the normal 
monthly rainfall and number of rainy days for 
selected stations in addition to the lists of these facts 
for each station where available. The volume con- 
cludes with a bibliography and a detailed index to 


stations. 


Public Health in Costa Rica 


THe March issue of the Boletin de la Oficina 
Sanitaria Panamericana contains an article on this 
subject by the President, Dr. Rafael A. Calderén 
Guardia. The following details are of interest. 
The birth-rate for 1941 was 42-9 (slight increase) 
and the death-rate 17 per 1,000. The death-rate for 
children under one year fell from 132°4 per 1,000 in 
1940 to 123-5 in 1941. The services for pre-school 
and school children have been extended, 11,074 
children having been attended by medical men and 
18,130 by dentists. During 1941 a section was 
formed to provide shoes for school children, one of 
the most important measures for protection of their 
health. For the first time a travelling exhibition for 
health education was started and circulated through- 
out the country. The Tuberculosis Division con- 
tinued its work of systematic examination of the 
employees of the various divisions of the department 
of public health. Of 24,322 persons examined for 
venereal diseases, 4,242 were found to be infected 
and 1,305 were classified as doubtful. Soil sanitation 
was carried out intensively. The anti-malarial cam- 
paign was carried on according to the plans of the 
Rockefeller Foundation. New buildings have been 
constructed for health units in different parts of the 
country. 


Undulant Fever in Chile 


In a recent article (Bol. Of. San. Panamericana, 22, 
400 ; 1943) Enrique Onetto, director of the Diagnostic 
Laboratory of the Chile Bacteriological Institute, dis- 
cusses the historical aspects and present state of 
undulant fever in Chile. The disease was first 
diagnosed in that country in 1931, when it was founc 
near Santiago, and in 1940 a new focus was discovered 
in the northern part of the country. The commonest 
variety is Brucella melitensis, though Br. abortus has 
also been isolated in cattle. The infection is most 
prevalent in the southern part of Chile. Since 1936 
the Huddleson reaction has been performed system- 
atically on all the sera received for the Widal reaction. 
In 1936 also the Department of Public Health created 
a permanent commission for the study of brucellosis 
composed of medical men, bacteriologists and 
veterinarians. 


Rudolf Boehm (1844-1926) 


Pror. Rupotr Borxm, a prominent pharmaco- 
logist, was born on May 19, 1844, at Nérdlingen in 
Bavaria, the son of a medical man. He received his 
medical education at Munich, Wiirzburg and Leipzig, 
where he qualified in 1867. 
to psychiatry, serving as assistant in the psychiatric 
clinic at Wiirzburg. Afterwards he took up the 
study of pharmacology at Leipzig and commenced 
his important studies on cardiac poisons. In 187] 
he was appointed assistant at the Physiological 
Institute at Wiirzburg under A. Fick, and in the 
following year succeeded Schmiedeberg in the chair 
of pharmacology at Dorpat, eventually holding the 
corresponding chairs at Marburg and Leipzig. He 
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died on August 16, 1926, in Upper Bavaria. Besides 
numerous pharmacological articles on  veratrin, 
aconitin, arsenic, digitalis, and curare, and physio- 
logical investigations, especially on carbohydrate 
metabolism, he was the author of a “Lehrbuch der 
allgemeinen und speziellen Arzneiverordnungslehre”’ 
in 1884, the third edition appearing in 1903. 


Announcements 


Srr Lewis Fermor, formerly director of the 
Geological Survey of India, has been awarded the 
P. N. Bose Memorial Medal for 1943 of the Royal 
Asiatic Society of Bengal, in recognition of his 
“conspicuously important researches on the Archwan 
Rocks of India”’. 


Pror. C. M. YonGg, professor of zoology in the 
University of Bristol, has been appointed regius pro- 
fessor in the University of Glasgow, in succession to 
Prof. E. Hindle, who has become scientific director 
of the Zoological Society of London. 


Tue Rockefeller Foundation has made a grant of 
15,000 rupees (about £1,100) to the National Institute 
of Sciences of India, to give assistance in the publica- 
tion of scientific papers in Indian journals. This 
grant is similar in character to that which has been 
made by the Foundation to the Royal Society 
annually for some years, for assisting the publication 
of scientific papers in Great Britain. 


TuxE following appointments in the Colonial Service 
have recently been made: O. J. Voelcker (senior 
botanist, Nigeria), seconded to Gold Coast for duty 
in connexion with cocoa diseases; D. Stevenson 
(senior assistant conservator of forests, Gold Coast), 
conservator of forests, Gold Coast; J. A. Wills 
(senior assistant conservator of forests, Gold Coast), 
conservator of forests, Gold Coast; C. M. Tattam 
(senior geologist, Nigeria), deputy director of geo- 
logical surveys, Nigeria. 


By arrangement with the University of Cambridge, 
the Medical Research Council has established a Unit 
for Research in Applied Psychology at Cambridge. 
The Unit is located in the University Psychological 
Laboratory, the head of which is Prof. F. C. Bartlett. 
Dr. K. J. W. Craik has been appointed to the Council’s 
staff as director of the Unit, and will have the collab- 
oration or assistance of other workers there in the 
Council’s service. The members of the Unit will 
undertake work elsewhere than at Cambridge when 
required, including investigations within the field of 
the Council’s Industrial Health Research Board. 


Tue Institution of Chemical Engineers and the 
Institute of Physics announce a joint conference on 
“Instruments for the Automatic Controlling and 
Recording of Chemical and Other Processes”. Pro- 
visional arrangements have been made for the con- 
ference to take place in London on September 22 
and 23. The purpose of the conference is to promote 
the interchange of knowledge and experience between 
those employing automatic controllers and recorders 
in different fields and to encourage collaboration 
between physicists and chemical engineers. The 
conference will be open to all interested without 
charge. Further particulars will be sent, in August, 
to those sending a request for them to the Organizing 
Secretary, Joint Conference, c/o The Institution of 
Chemical Engineers, 56 Victoria Street, London, 
5.W.1. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications. 


Physico-Chemical Properties of the 
Surface of Growing Plant Cells 


From measurements of the surface potential of 
growing roots of wheat seedlings, it was concluded 
that the protoplasmic membrane behaves as an 
amphoteric colloid with pronounced acid dissocia- 
tion’. The protoplasmic membrane probably con- 
tains small amounts of a comparatively strong high- 
molecular acid (pK = c. 1) and still smaller amounts 
of a comparatively weak base. The main substance 
of the membrane is apparently not dissociated. The 
hypothetical acid (R-) reacts with neutral salts 
according to the equation H+R-+ M+A- = 
M+R- + H+A-, following the law of mass action’. 
The acid constituent of the protoplasmic membrane 
was supposed to be a phosphoric acid in organic 
linkage. 

Earlier spectrochemical investigations of nutrient 
solutions, in which roots had grown for some time’, 
revealed the presence of organic compounds with high 
absorption in the ultra-violet. These compounds, 
which are gpparently exuded from living cells, con- 
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tained phosphoric acid and were provisionally 
identified with phosphatides. Later potential 
measurements showed, on the other hand, that the 
presence of phosphatides in the protoplasmic mem- 
brane of the growing cells of roots is less probable. A 
renewed spectrographical and chemical investigation 
of the root exudates was therefore attempted. 

The exuded substances are always of the same kind, 
irrespective of the pH of the solution. Generally, 
however, the concentration of the exudate increases 
with the acidity of the medium in which the living 
wheat roots are submersed. The best medium is 
distilled water, in which exudates of comparatively 
high concentration are obtained. The fresh solution 
of the exudate gives a spectrum with a high absorp- 
tion maximum extinction at c. 2600 A. and a lower 
maximum at c. 2850 A. (Fig. 1). The former coincides 
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with the absorption maximum of purine bases, char. 
acteristic of nucleotides. From the known molar 
extinction of adenylic acid, the probable amount of 
nucleotide was calculated. A microchemical deter. 
mination of pentoses in the exudate gave similar 
values. Furthermore, the amount of PO, in organic 
linkage corresponds to 1—3 moles per mole nucleotide. 
The substance causing the strong absorption at 
2600 A. is therefore probably adenosine phosphoric 
acid (1-3 PQ,). 

On subtracting the spectrum of the supposed 
adenosine phosphoric acid from the ‘raw’ spectrum 
in Fig. 1 we obtain a spectrum with a high peak at 
c. 2550 A. (Fig. 2). The exudate developed a faint 
yellow colour in the presence of alkali. After the 
addition of basic lead acetate a distinct yellow colour 
appeared, which turned wine-red after the addition of 
sulphuric acid in excess. These colour reactions are 
characteristic of dyes belonging to the flavone group. 
The absorption band at 2550 A. corresponds to the 
spectrum of flavanone‘. This substance also gives 
no absorption between 3200 and 4000 A. The absorp- 
tion of the lead compound of the dye in the visible 
part of the spectrum (c. 4700 A.) corresponds to the 
absorption in the ultra-violet ; the second substance 
in the exudate is therefore probably a flavanone. 
According to earlier biochemical investigations®, onl; 
flavones with two hydroxyl groups in ortho-positions 
on the pheny! group are able to participate as oxidizing 
links in a system consisting of peroxidase and ascorbic 
acid. On testing our exudate with a mixture of 
ascorbic acid, hydrogen peroxide and peroxidase, 
we actually obtained an obvious acceleration of the 
decomposition of the ascorbic acid. The substance 
in the exudate causing the absorption band at 2850 A. 
is thus probably a 3’,4’-dioxyflavanone. Proteins 
which have an absorption band at a similar wave- 
length are not present in the exudate. 

The fact that nucleotides are exuded from living 
roots supports the conclusion that these substances 
are constituents of the protoplasmic membrane of 
epidermis cells. Root tips (5 mm.) exude per unit 
dry weight 2—4 times as much nucleotide as the rest 
of the root. The zone of fastest elongation of the 
cells (about 2 mm. from the vegetative point) shows 
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the highest electro-negative potential‘ and the 
carriers of the potential are perhaps nucleotide mole- 
cules, Which are scattered in a non-dissociated ground 
substance of the membrane and from time to time 
are thrown off from it. New molecules are probably 
continuously added from the interior of the growing 
cell, which always contains much nucleic acid’. The 
adenosine phosphorie acid in the protoplasmic mem- 
brane of growing cells is perhaps part of a system 
building up the cellulose wall. 

If nucleotides serve as formative bricks in the 
protoplasmic membrane of growing cells, the perme- 
ability of these cells ought to be rather different from 
that of fully grown cells, which are supposed to be 
coated with a neutral membrane of more or less 
lipoid character. Unpublished observations in this 
laboratory show that growing root hairs admit sub- 
stances through the protoplasm which are held back 
by fully grown cells. The exudate in distilled water 
always contains large amounts (60-70 per cent or 
more) of glucose. The protoplasmic membrane of 
growing cells obviously has lerger pores than that 
of fully grown cells. The molecules of the flavanone 
(molecular weight c. 288) possibly permeate from the 
interior of the cells, but they perhaps also form part 
of an oxidation system in the protoplasm, for ex- 
ample, in linkage to the adenosine phosphate or as 
glucosides. The fact that acid reaction of the medium 
increases the exudation makes it probable that 
nucleotides are split off from the protoplasmic mem- 
brane by hydrolysis. The production of nucleic acids 
decreases or ceases completely after the end of the 
nuclear division and, if the hydrolysis continues dur- 
ing the ageing of the cells, the protoplasmic membrane 
will finally be free from nucleotides and acquire the 
well-known restrictive permeability of fully grown 
cells. H. LunpecArps. 

G. STENLID. 
Institute of Plant Physiology, 
Ultuna-Uppsala. 


1 Lundegardh, H., Ann. Coll. Agric. Sweden, 8, 233. 

* Lundegdrdh, H., Protoplasma, 35, 548. 

* Lundegirdh, H., Die N&hrstoffaufnahme d. Pflanze (Jena, 1932). 
* Skarzynski, Biochem. Z., 9301, 150. 

* St. Huszak, Z. physiol. Chemie, 247, 239. 

*Lundeg&rdh, H., Ann. Coll. Agric. Sweden, 10, 31. 

* Caspersson, T., Chromosoma, 1, 561. 





Growth-Factors Required for the 
Nutrition of Lactobacillus casei « 


AFrreRr allowing for the effect of all the then known 
vitamins of the B complex, investigations by Macrae 
et al. established the presence of another rat growth- 
factor (factor 8) in the amyl alcohol insoluble 
fraction of acidified liver concentrates. It was shown 
in Leeds that this factor was essential for the growth 
of C. diphtherie (types intermedius and gravis), and 
further work on the factor demonstrated its necessity 
for the growth of L. casei (cf. Chattaway et al.*) and 
its non-identity with aneurin, riboflavin, pyridoxine 
hydrochloride, nicotinic acid, choline hydrochloride, 
calcium pantothenate, inositol and biotin. 

Later experiments indicated that the growth- 
factor requirements of C. diphtheriae differed from 
those of L. casei, the latter appearing the more com- 
plex, thus suggesting that these amyl alcohol in- 
soluble concentrates contained more than one active 
component. The factor required for the nutrition of 
C. diphtheria has been described more fully in a 
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paper by Chattaway, Happold and Sandford’. The 
following is a brief summary of the work so far done 
in these laboratories on the factors necessary for 
the aerobic growth of L. casei e. 

Three factors have so far been indicated : Factor 1, 
the growth-factor required also by C. diphtherie ; 
Factor 2, a factor appearing to be concerned in the 
amount of growth of L. casei ; Factor 3, which seems 
to be necessary mainly for the production of acid. 

Factor | occurs in casein hydrolysate, and, using a 
casein digest medium, C. diphtherie can be grown 
without the addition of liver concentrates or any 
external additions of unknown growth-factors. It 
has been shown that using an amino-acid medium, 
this factor is necessary for the growth of L. casei in 
the presence of Factors 2 and 3. Active liver frac- 
tions, adsorbed on fuller’s earth, have been found 
inactive for its nutrition until Factor 1 was added, 
and the activity of fractions extracted by aqueous 
butyl alcohol is also very much improved by the 
addition of this factor. Among its distinguishing 
chemical properties are the following: it is not 
precipitated by saturation with ammonium sulphate ; 
not extracted from aqueous solution by butyl and 
amyl alcohols; not extractable by phenol and p- 
eresol; gives no insoluble derivatives with lead, 
silver, or phosphotungstic acid; gives no insoluble 
picrate ; is not adsorbed on fuller’s earth at pH 3; 
is adsorbed on norite at pH 3 and eluted by alcohol 
ammonia. 

Factor 2 appears to be responsible for the speed 
of the initial growth of L. casei. Many observations 
have led to the conclusion that acid production is 
not directly proportional to the weight of micro- 
organism obtained. This factor increases largely the 
amount of visible growth, especially during the first 
twenty-four hours of incubation. Pollack and 
Lindner‘ indicate a similar factor in Wilson’s bacterio- 
logical peptone, and the same result is given by 
extracts of crude nucleic acid, commercial trypsin, 
etc.; the properties so far detected include: some 
precipitation with ammonium sulphate from crude 
extracts (no appreciable inactivation with proteolytic 
enzymes); solubility in aqueous butyl alcohol ; 
partial solubility in aqueous amy] alcohol, especially 
with reasonably purified fractions; adsorption on 
norite at pH 3; very little adsorption on fuller’s 
earth at acid pH. 

Factor 3. This apparently occurs as a free growth- 
factor and also in a combined form. It is this factor 
which seems to be principally responsible for the acid 
production of L. casei ¢ in our medium. It probably 
occurs in liver largely in the combined-form. This 
appears to be inactive, but on mild hydrolysis yields 
the free growth-factor. Factor 3 is more readily sep- 
arated than the other two. It is not precipitated by 
ammonium sulphate; soluble in aqueous butyl 
alcohol; insoluble in aqueous amyl alcohol; gives 
salts with lead and silver; precipitated by phospho- 
tungstic acid; soluble in phenol and p-cresol; ad- 
sorbed on norite at pH 3 ; adsorbed with difficulty on 
fuller’s earth at pH 3. 

All extracts of this factor are persistently and 
noticeably acid. As an example, it may be quoted 
that the activity extracted from a neutral solution 
by butyl alcohol is invariably acid in reaction. This 
phenomenon is so general that it appears probable 
that this acidity is a characteristic of the growth- 
factor itself. There is also some evidence that this 
factor forms a picrate at pH 4. 

The combined form of Factor 3 has very different 
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properties. It is soluble in 50 per cent aqueous 
alcohol, insoluble in 98 per cent alcohol, insoluble 
in aqueous butyl and amy! alcohols, not adsorbed by 
fuller’s earth, adsorbed by norite, not soluble in 
phenol, p-cresol, etc.; on hydrolysis with dilute 
mineral acids or by pepsin, further quantities of 
Factor 3 can be produced. 

A clear-cut and absolute division into an active 
and inactive fraction has never been obtained ; 70-80 
per cent of the activity is the most that any one 
process will yield, so that on purification there is 
always a loss of material, and the complete separa- 
tion of the three factors is a matter of some difficulty. 

Prof. R. J. Williams has very kindly supplied us 
with samples of his folic acid, and comparative tests 
have been carried out with this fraction. The results 
obtained have not been very satisfactory ; and even 
with the addition of Factor 1, only small amounts 
of growth and acid production have been found to 
occur with the media used in these laboratories’. 

We hope to publish shortly a fuller account of this 
work discussing the methods and media employed ; 
and shall then endeavour to show, so far as possible, 
the connexion between these factors and the many 
similar factors obtained by other workers interested 
in the same field of research. 

Doris E. Doty. 
Frank ©. Happowp. 
Mary SANDFORD. 
Biochemical Laboratories, 
University of Leeds. 
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‘ibid., 34, 1335 


oe, B., Work, C. 
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F. W., Happold, F. Sandford, Mary, Lythgoe, B., 
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A New Genus of Terrestrial Alge 


of the 
Botanical Gardens, there occurs in some quantity a 
green alga growing on fragments of oolitic limestone. 


Ixy the damper hothouses Cambridge 


It constitutes a new genus (Cladophorella) of 
Cladophoracexe, and its discovery is of interest from 
several points of view. Pieces of the same kind of 
oolitic rock are present in some of the cooler houses, 
as well as in parts of the rock garden; moreover, 
a very similar material has been used in the con- 
struction of many of the Cambridge colleges. <A 
search has failed to reveal Cladophorella elsewhere 
than in the hothouses, so that on present evidence 
it would appear to be an introduced tropical form. 
The Cladophorales were the only major group of 
Green Alge in which so far no truly terrestrial 
representatives had been found, and the discovery of 
Cladophorella shows that the capacity for a sub- 
aerial existence is general among the groups of 
Chlorophyces. 

The alga consists of a complex system of horizontal 
threads, readily breaking away from one another at 
the septa and attached to the rock by elongate, 
for the most part unicellular, rbizoids. From the 
horizontal threads arise erect-growing branching fila- 
ments reaching a height of 3—5 mm. and forming 
dense tufts. Growth of the threads is apical. The 
cell-structure is that of a Cladophora, the vegetative 
cells possessing a parietal reticulate chloroplast with 
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numerous pyrenoids and a limited number of 1 iclej 
internal to the chloroplast. As the erect thieads 
elongate, the bulk of the cell-contents concent -ates 
in the cells at the tips of their branches. These ells 
develop into akinetes with a thick lamellate mem! rane 
and a dense chloroplast harbouring numerous arge 
pyrenoids ; there is probably also some multi; | ice. 
tion of nuclei. Apart from fragmentation 0! the 
threads in situ, the akinetes seem to constitut« the 
only means of reproduction. They are readil) de. 
tached and are no doubt wind-dispersed. 

A feature of particular interest lies in the sp-ocia! 
properties of the surface-layer of the membrane, 
covering the akinetes and other of the upper «ells. 
This layer, which forms a continuous covering, 
approximates in many respects to a true cuticle, 
such as has, so far as I am aware, not yet been 
demonstrated in an alga. It resists 60 hours immersion 
in concentrated sulphuric acid and prolonged treat. 
ment with a 50 per cent solution of chromic acid. 
The persisting cuticle, after removal of the «cid, 
stains distinctly with Sudan III or Sharlach 2, 
although the stain is in general not very deep. Treat. 
ment of fresh material with either of these reagents 
affords some evidence of staining of the surface 
layer of the membrane in all parts of the plant, and 
it seems likely that it may exhibit some cuticulariza- 
tion throughout, though this is only pronounced on 
the upper parts of the erect threads. Mature akinetes 
exhibit practically no contraction when allowed to 
dry in the air of the laboratory and, while other 
factors may come into play as well, this is no doubt 
largely due to the properties of the enveloping 
cuticle. 

F. E. Farrscu. 

Department of Botany, 

Queen Mary College, 

University of London. 


Carbon Dioxide Content of 
Atmospheric Air 


As a sideline to an investigation on the water 
vapour content of the upper air, the carbon dioxide 
content has been determined in a number of air 
samples obtained by balloon soundings from heights 
of 4-10 km. 

The samples were analysed by freezing out the 
carbon dioxide and water with liquid air and, after 
pumping off all the other gases, the pressure of the 
combined water vapour and carbon dioxide was 
measured in a McLeod gauge both at 100°C. (pjo9) 
and at 0° C.(p,). By deducting the saturation pressure 
of water (4-56 mm. mercury) from the latter value, 
the carbon dioxide pressure was obtained. As the 
quantity of condensed water was only a few micro- 
grams, the solubility of carbon dioxide in the con- 
densate was completely negligible. 

The method of collecting the air samples was 
developed in collaboration with Mr. L. H. G. Dines, 
of Kew Observatory, and was similar to that used 
in obtaining air samples for the determination of the 
helium content in the stratosphere’. The vessel was 
opened—as described by Dines*—by breaking a 
capillary attached to the sampling vessel, and it was 
closed by fusing the same capillary by means of 
an electrically-heated spiral of platinum wire. Even 
with such a clean method, the danger of contamina- 
tion by carbon dioxide from the burning of traces of 
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organic matter on or near the heated parts proved 
extremely great. The first results gave figures for the 
arbon dioxide content of the free air which were 
ust as erratic and high as those found by Lepape 
snd Colange* in their analyses of upper air samples 
)-03-0-13 per cent) from heights of 9-16 km. 

In the end, however, a satisfactory technique was 
evolved, so that, even without air ventilation, 
samples of air free from carbon dioxide taken under 
identical conditions in the laboratory gave a con- 
tamination of less than 0-001 per cent carbon dioxide. 
With this improved method and a maximum of air 
ventilation at the moment of sampling, the following 
carbon dioxide contents (volume per cent) were 
)btained from a sequence of twelve air samples taken 
at 4-10 km. height over England. 


0-025 0-025 
0-024 0-030 
0-028 0-025 
0-024 0-024 
0-024 0-024 
0-025 0-026 


With the exception of two samples, which may well 
have suffered from accidental contamination, these 
figures show a remarkable constancy. 

Analyses of air samples taken on the ground at 
Kew Observatory, and analysed by the same method, 
gave values of 0-031-0-035 per cent. Air from the 
tower of Imperial College, London, gave 0-035—0 -037 
per cent, while inside the laboratory, according to 
the state of ventilation, values between 0-041 and 
0-107 per cent were found. Analyses by J. 8. Hal- 
dane and R. H. Makgill* showed large variations of 
the carbon dioxide content (0-021-0-044) even in 
country air at levels more than 4 ft. from the ground, 
and still greater amounts on and below the ground. 
T. M. Carpenter*, on the other hand, finds in a series 
of 790 analyses at Baltimore, U.S.A., that variations 
are limited to a range of 0-028-0-033 per cent. 

Thus, while the carbon dioxide content near the 
ground can be affected by the combustion of fuel 
and by the respiratory action of living organisms, it 
appears to be constant in the upper air. From the 
figures obtained there follows a probable value of 
0-025 + 0-001 per cent. This figure is somewhat 
smaller than the carbon dioxide content of the sample 
obtained in the stratosphere over the American 
continent during the flight of Explorer II: this was 
found to be 0-029 + 0-002 per cent* and seems to 
be the only reliable figure published so far of the 
carbon dioxide content in the upper air. But in 
view of the different analytical procedure and the 
lack of common standards, it would be premature 
to speculate whether this difference is due to the 
geographical position of Great Britain. 

My thanks are due to the Director of the Meteoro- 
logical Office, Air Ministry, for the collaboration 
afforded and for permission to publish these results, 
to Mr. L. H. G. Dines, who obtained the air samples 
by balloon sounding, and to Prof. F. A. Paneth, in 
whose laboratory this work has been carried out, for 
his constant interest. 

E. GLtcKavr. 

University Science Laboratories, 

Durliam. 
April 18. 


* Paneth, F. A., and Gifickauf, E., Nature, 136, 717 (1935). 
* Quart. J. Roy. Met. Soc., GB, 379 (1936). 

*C.R., 900, 2109 (1935). 

* Haldane, J. B. 8., NaTurs, 187, 575 (1936). 

*J. Amer. Chem. Soc., $8, 358 (1937). 

* NATURE, 141, 273 (1988). 
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Filiform Underfilm Corrosion of 
Lacquered Steel Surfaces 


Iw the course of some work on the corrosion of steel 
plate surfaces coated with transparent oil-modified 
synthetic lacquers in atmospheres containing acetic 
acid and water vapour, the production and growth of 
the hair-like corrosion tracks known as ‘underfilm 
corrosion’ were observed under the microscope. It 
has been suggested that these corrosion tracks follow 
cracks in the oxide film separating the metal and the 
lacquer. The samples were prepared by cutting grids 
of one inch mesh through the lacquer coating with a 
razor blade. These were then exposed in a desiccator 
with a dish containing 5 per cent acetic acid for 24 
hours, after which the acid solution was replaced by 
water. 

It was found that the area of exposed metal was 
quickly covered with a layer of red oxide, and that, 
at a number of points along the edges of the cuts, 
radial corrosion started, producing areas under the 
film which were semicircular in shapé and of slowly 
increasing radius. In some cases when two of these 
semicircular areas intersected, forming a cusp, a new 
type of ‘filiform’ corrosion was set up, which pene- 
trated under the film at a relatively high speed (of 
the order of one inch per month under the con- 
ditions of the test). The tracks varied in thickness 
between 0-1 and 0-5 mm., but each was practically 
constant throughout its length. On highly polished 
sheets the direction of the tracks appeared to be 
random, although on unpolished mill sheets there was 
a preference for the direction of the grain of the steel. 





The most interesting feature of this phenomenon is 
the structure of the growing head of the tracks, which 
is shown in the accompanying photograph with a 
magnification of 75. The sides of the cusp, of which 
the angie varies above and below 90°, are extremely 
sharp and suggest the existence of a membrane, 
possibly ferric hydroxide. This sharp boundary 
separates the rusty red track from a blue-coloured 
area bounded on its forward edge by a semicircular 
boundary.: This appears in the photograph as a 
light-coloured space. The appearance suggests a 
bubble of liquid containing ferrous ions, the shape 
of the forward edge of the bubble being determined 
by the adhesion between the lacquer and the steel 
surface, and producing an effect similar to that of 
surface tension. 
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It would appear that this particular configuration 
constitutes a stable regime, which tends to extend 
the corrosion in the forward direction of the axis of 
symmetry of the cusp, but shows no tendency to 
extend in a direction at right angles. In this con- 
nexion it has been noticed that if the head of a track 
approaches an existing track, it is sharply deflected 
from its original direction, which indicates that the 
area on each side of an established track is unfavour- 
able to this type of corrosion propagation. 

Tracks have been observed with a length several 
hundred times their own width and still growing with 
no apparent decrease of vigour. This seems to suggest 
that the corrosive agent, in this case acetic acid, 
has been propelled forward undiminished in amount 
within the bubble as if by a sort of pumping action 
due to the advance of the V-shaped membrane. This 
suggestion is supported to some extent by the 
observation that if a razor cut is made in the lacquer 
across the path of a growing track, the filiform cor- 
rosion regime breaks down as soon as contact is 
made with the discontinuity in the lacquer. 

This phenomenon is probably of very considerable 
importance in the corrosion of all painted steel sur- 
faces, since it is capable of spreading fairly rapidly 
from the point of original damage of the film, 
although in highly pigmented paints the form of 
corrosion here described could not be observed 
visually. 

C. F. SHARMAN. 

Research Departmert, 

Imperial Tobacco Co., Ltd., 
Bristol 3. 
April 12. 


Physique and Perseveration 

Four tests of perseveration’, the ‘S’, “Triangles’, 
‘Mirror Image’ and ‘Alphabet-Number’ tests, were 
given to 92 boys at the Polish Boys’ College, 
Glasgow. The boys were also classified, according 
to Kretschmer’s well-known types of physique, into 
four groups, the asthenic, athletic, pyknic and 
indefinite. The results of the four perseveration tests 
were pooled, and the whole group was divided into 
two parts on a scale of 100 equal steps between the 
lowest and the highest perseverators in the group. 
The following table was made. 

Physique 
Asthenic Athletic Pyknic Indefinite 
Low 99 23 47 9 178 

High 69 21 89 11 190 

Totals 168 44 136 20 368 

If there were no influence linked with physique 
which affected perseveration, then the totals in the 
bottom row should by chance be divided between 
high and low perseverators in the proportions shown 
by the right-hand marginal totals. X-squared cal- 
culated on this assumption is 21-15, and, with three 
degrees of freedom, the probability of such a dis- 
tribution being obtained by chance alone is less than 
0-01. From this it may be concluded that asthenic 
boys tend to be low and pyknic boys high persever- 
ators, while athletics and boys of indefinite physique 
are as often high as low. It may be possible to dis- 
cuss this unexpected conclusion more fully in another 
publication. 

If the four perseveration tests are taken separately, 
the ‘Mirror Image’ and ‘Alphabet-Number’ Tests 
conform to the general result. The ‘Triangles’ test 
suggests that both asthenics and pyknies are high 


Perseveration Totals 
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perseverators, and the ‘S’ test suggests that both 
are low. Athletics and boys of indefinite physique 
are indifferent in all four tests. 
Henryk Mistax. 
R. W. Pickrorp. 
Psychology Department, 
University of Glasgow. 
April 7. 
J. W., Brit. J. Paych., 28, 5, 114 (1932). 
Psych., 28, 308; and 24, 20 (1933). 


*Pinard 
Bris. J. 


Cattell, R. B. 
Darroc! Jane, 


; an 
Brit. J. Peych., 28, 248; and 29, 427 (1939). 


Homo sapiens in Australia contemporary 
with Homo neanderthalensis in Europe 


THE interesting article by Prof. Wood Jones' on 
the recently discovered Keilor skull and its bearing 
on the antiquity of man in Australia invites attention 
to the fact that Homo sapiens occurs in Australis 
in a Pleistocene deposit. I should like to stress ap 
important implication of this discovery, namely, that 
if the age of the skull as suggested by Mahony* can 
be confirmed, a form of Homo sapiens existed in 
Australia when Homo neanderthalensis lived in 
Europe. 

Mahony states that the skull was found 18 ft. 
deep in a river terrace which, at its end near the sea, 
has a surface height of 60 ft. above low-water mark, 
and he correlates this with the 40-50 ft. level of 
Tasmania, regarded by Edwards’ as Last Interglacial. 
The altimetric agreement with the Main Monastirian 
(18-5 metre) sea-level of Europe and other parts of 
the world is even better, being exact within 2 ft. 
There is no question that the main Monastirian sea- 
level dates from the first half of the Last Interglacial, 
say, about 150,000 years ago. But since the evidence 
for the age of the Keilor skull ig purely altimetric, 
it is highly desirable that some supplementary 
evidence be brought forward. 

Now, in Europe, the Last Interglacial has furnished 
remains of H. nea i@ only*, and there is 
ample evidence that H. sapiens replaced H. neander- 
thalensis during the first interstadial of the Last 
Glaciation, and in some areas later, by immigration. 
This has been recognized widely; it means that 
H. sapiens evolved outside Europe, either during the 
Last Interglacial or even earlier. This view has found 
support in the discovery of the sapiens-like Swans- 
combe skull fragment of Penultimate Interglacial age 
(about 250,000 years ago), and in the sapiens-like 
features observed in Neanderthaloids from Steinheim 
and Mount Carmel. 

The discovery of the Keilor skull makes this sug- 
gested greater age of H. sapiens appear in a more 
definite light: if H. sapiens had reached south-east 
Australia by the middle of the Last Interglacial, he 
must have evolved, presumably in Asia, consider- 
ably prior to this date, that is, either very early in 
the Last, or more likely in the Penultimate Inter- 
glacial. The implications of the conclusion are far- 
reaching. We must expect to find further evidence 
for H. cf. sapiens in deposits of the Penultimate Inter- 
glacial. Australian man might be the comparatively 
pure descendant of the primordial stock of H. sapiens. 
His migration to Australia possibly took place as 
early as during the Penultimate Glaciation, while the 
sea-level was at its lowest*. The Upper Paleolithic 
culture, which is usually associated with H. sapiens, 
is perhaps much older in Asia than it has been 
found to be in Europe. 

It is to be hoped that the Keilor discovery will 
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encourage further search for early man in” Australia, 
and also in Asia, in the anticipation that other 
geologically datable remains and industries be dis- 
cov ered. 
F. E. ZEUNER. 
London University Institute of Archeology, 
Inner Circle, Regent’s Park, N.W.1. 
April 4. 
‘ NATURE, 153, 211 (1944). 
* Mem. Nat. Mus. Melbourne, 13, 79 (1943). 
* Proc. Roy. Soc. Vict., 63, 233 (1941). 
‘“Univ. Lond. Inst. Arch. Geochron. Tables’’, 2 (1940). 
* For map, see Trans. Zool. Soc. Lond., 25, 154 (1943). 


Road Accidents and Research 


THE persistence of road accidents is evidence of a 
sociological disorder. They are the painful symptoms, 
not the malady. An organized attempt to diagnose 
the disease has yet to be made. Even the symptoms 
(namely, the accidents) have hitherto been" neither 
recorded nor analysed scientifically. Hence references 
to statistical records, though sometimes suggestive, 
are never convincing. The records hitherto have 
suffered from the directive given to them by a 
tendentious supposition—that accidents must be 
due to avoidable carelessness or malignancy. This 
was Officially imputed to some drivers (road hogs) ; 
later to all drivers (lust of speed); later still to lack 
of care in all road users without exception (pedes- 
trians, cyclists and drivers), that is, the whole com- 
munity. Before blaming the ‘human factor’, inquiry 
should have been made as to whether the conditions 
in which road users have to move are such that no 
large group of human beings could, by taking any 
reasonable care, negotiate all the emergencies that 
present themselves. 

At present, motor users negotiate them to the 
point that the average driver carries on through each 
thirteen years without being involved in more than 
one minor (injury) accident. It can indeed be shown 
that by no degree of care can any one driver, cyclist 
or walker avoid most of the collisions that befall 
him. This is quite simply because, on the road (unlike 
the sea or the air), most moving units are not called 
on or enabled to indicate their intended movement 
or change of movement. 

Mr. M. W. Davies' remarks on the lack of correla- 
tion between the number of accidents and the number 
of vehicles in 1931-34. He mistakenly ascribes this 
“to the increase of accidents in Great Britain in the 
‘bad’ years 1931-34”. In fact, these were four ‘good’ 
years, but they were made to look ‘bad’ by an 
arbitrary change in the method of making the 
accident records introduced at that date. Every 
injury ‘accident’, however trivial, was ordered to be 
reported by the driver involved under severe penalties, 
whereas before that date only those were counted 
that were sufficiently serious to come to the notice 
of the police. In consequence, the numbers recorded 
went up with a bound while the fatal accidents, 
which were not susceptible of this magnification by 
order, decreased for the first time in history and 
very notably—from 6,222 to 5,628—in 1931; they 
remained reduced throughout these four ‘good’ years, 
although the number of vehicles increased by nearly 
200,000, namely, from 2,237,474 to 2,416,908. 

The proportionality of vehicles to accidents is not 
very relevant as soon as we trouble to probe into 
such other accident causes as the varying number of 
traffic units including pedestrians brought on to 
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the roads by more hours of sunshine. Two drought 
years increased fatal accidents by many hundreds, 
albeit the general accident trend remained downwards 
for the four years in question. 

The number of ‘injured and killed’ should not be 
counted as giving the number of accidents; in a 
study of accident causation, the accident ratio (that 
is, number of vehicle accidents per quantity of 
traffic flow) is all-important. 

Among the most important safeguards for the 
utility of a committee for research into safe traffic 
flow are: (a) it shall not be a committee for research 
into accidents ; (b) it shall not be representative of the 
Ministries interested, or of any road business, but 
solely of scientific and technical knowledge and skill ; 
(c) the remuneration of its membefs shall not be 
via these Ministries. These were the safeguards 
wisely introduced by Lord Haldane when he formed 
the Aeronautic Advisory Committee of scientific men. 

Mervyn O’GORMAN. 

21 Embankment Gardens, 

London, 8.W.3. 
* NATURE, 153, 330 (1944). - 


Application of the Principle of Maximum 
Effect 


A REMARK by Mr. M. B. Donald on p. 298 of NatuRE 
of March 11 could usefully be extended. The validity 
of the application of minimization and maximization 
to determine optima is not confined to chemistry or 
to branches of descriptive science and technology. 
Politicians balance intangible advantages qualita- 
tively ; but if the state of a material can be expressed 
in terms of numbers, a quantitative balance can 
usually be made by equating disadvantages. This can 
often be done arithmetically. 

However, the null principle upon which real and 
philosophical balances depend sometimes requires 
more than arithmetic to obtain a scientific statement 
of a problem. If an empirical attempt is made to 
solve a problem that involves the null principle, it 
is merely a matter of chance whether the right solu- 
tion is reached ; hence the empirical approach leads 
usually to a loss of efficiency and not infrequently 
to an unintended result. Prof. R. A. Fisher has 
pointed out to me that that case of the null 
principle which I have called the principle of 
maximum effect can, in relation to the black-out, 
and in terms of lives only, be stated thus: The loss 
of life is least when the number of lives lost due to 
accidents and the like arising from any smail reduction 
in lighting is equal to the number of lives gained due 
to the reduced assistance given to enemy action by 
the lighting visible to the enemy. Any departure 
from this results in avoidable loss of life. 

The question of method in relation to effectiveness 
of invention has been discussed by Mr. C. Turnbull 
in articles in Vol. 15 (1942) of Distribution of Elec- 
tricity. This series merits a wider publicity than can 
be given by a house organ. Many community rela- 
tionships being based upon number and statistical 
distribution, or being otherwise amenable to scientific 
treatment, I suggest that there is sufficient material 
for an attack upon the general question of the 
application of scientific principle in its widest sense 
to problems -of living. 

Hvueu Nicon. 

35, Tennyson Road, 

Harpenden, Herts. 

March 25. 
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INDUSTRIAL RESEARCH IN INDIA 


R. J. J. GHANDY’S presidential address to the 

Section of Engineering and Metallurgy at the 
thirty-first Indian Science Congress, held at Delhi, 
on “Industrial Research, with Special Reference to 
India”, reviews the development of industrial research 
in India and the work of the Board of Sciontific and 
Industrial Research. 

Mr. Ghandy said that the Control and Research 
Laboratories of the Tata Iron and Steel Company at 
Jamshedpur, completed in 1937, are specially men- 
tioned as among the finest laboratories attached to 
any single steel-producing unit in the world; yet 
industrial research in India is still sporadic and 
unsystematized, although its importance as the chief 
instrument of progress increases. A review of the 
position and organization of research in Germany, 
Great Britain, the United States and the U.S.S.R. 
leads to the conclusion that the Government, univer- 
sities and industry in India must be assigned distinct 
research functions although working im close collab- 
oration. The Council of Scientific and Industrial 
Research should correspond to the Committee of the 
Privy Council for Scientific and Industrial Research 
in Great Britain, and consist of prominent industrial- 
ists, economists and scientific men with the main 
funetion of laying down broad principles of policy, 
co-ordinating activities and receiving financial grants 
from the Government. 

The Board of Scientific and Industrial Research 
should concern itself largely with science, while the 
industrial application of scientific research would be 
the concern of the Industrial Research Utilization 
Committee. In Mr. Ghandy’s view, the broad 
functions of the Board would be to plan national, 
scientific and industrial research in collaboration with 
the Industrial Research Utilisation Committee under 
the general direction of the parent Council; to 
develop facilities for executing the national research 
programme, by setting up laboratories for chemical, 
metallurgical, physical, fuel and food research, etc., 
stimulating the growth of private research institutes 
and laboratories and encouraging the American 
fellowship plan for this purpose; and to apportion 
research schemes to its own and private and univer- 
sity laboratories. It should alse control, supervise 
and co-ordinate sciefttific research activities and tech- 
nical education, thus ensuring proper collaboration 
between Government, industry and science ; as well 
as distribute grants to research institutes and indiv- 
idual workers when necessary. It should formulate 
and submit its general recommendations annually to 
the parent Council for approval. . 

As at present, the Board should operate through 
a number of researeh committees, each committee 
being responsible for research in a particular branch 
of science, with a director of that branch as secretary. 
The Industrial Research Utilization Committee should 
be an industrial committee With much wider func- 
tions, co-operating with the Board on one hand in 
forraulating a national research programme, for which 
it would provide the industrial basis, and on the 
other operating through a chain of industrial com- 
mittees covering the different groups of industries. 
This Committee should also devise methods for the 
utilization of researches completed by- the Board, 
and formulate rules regarding the taking out of 
patents and the collection and distribution of royalties. 
The Board of Scientific and Industrial Research 
should make its own laboratory facilities available 
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to duly qualified workers, and allow industries to 
conduct research on specific problems with ‘heir 
own research workers in these laboratories on the 
lines of the American research associate plan. 

Mr. Ghandy also suggested a supreme academy of 
sciences representative of private research associa. 
tions and academies and eminent scientific men from 
the universities to collaborate with the Board i:. the 
general planning and direction of scientific research, 
The Board should provide the universities with 
financial assistance both for the extension of staff 
and laboratory facilities and for scholarships for post. 
graduate research, while the universities should vive 
facilities for industrial fellowships for the invest iga. 
tion of specific industrial problems The Government 
scientific services require strengthening, and while 
they should be given the fullest possible measur» of 
autonomy, they should co-operate with the Depurt. 
ment of Scientific and Industrial Research in the 
enunciation of policy. A scientific news agency ind 
greater attention to publicity and the dissemination 
of scientific knowledge are also advocated. 


TRUTH IN ANTHROPOLOGY 


R. VERRIER ELWIN has made notable con. 

tributions to anthropology in India. In his 
remarkable monograph on the Saiga, he has shown 
that he can get deeper into the life of a primitive 
tribe than any of his predecessors in that field, while 
his seeond monograph, on the Agaria, has shown 
that he is as well able to present the life of a primitive 
craftsman and iron-smelter as that of the primitive 
hunter, agriculturist and poet which makes a Baiga. 
It must be confessed, however, that his presidential! 
address to the Section of Anthropology and: Arche. 
ology at the Indian Science Congress at Delhi last 
January is far from being the happiest of his efforis. 
He calls it “Truth in Anthropology” ; but the matter 
that follows the title puts one in mind at once of 
jesting Pilate, for it fairly bristles with controversial 
opinions stated dogmatically as truths. Worse than 
that, to allege, for example, that Frazer, Wester- 
marek and Briffault have been influenced in any way 
by the political bias of their sources of information 
is a very improper and unjust imputation on the 
scientific integrity of three great men, of whom two 
at any rate are no longer alive to defend their reputa- 
tions. To suggest of Briffault, of all people, that his 
“only standard of judgment appears to be politica! 
respectability”, shows an ignorance of his work so 
profound as to make Mr. Elwin’s strictures as worth- 
less as they are deplorable. Let him take and read 
“Reasons for Anger’ before he talks further of 
Briffault and political respectability. To decry the 
value of Frazer’s work is, of course, rather the 
fashion, and those who do so rarely seem to have 
read what he wrote or to realize that, had he not 
written, it is doubtful whether they would ever have 
written either. Mr. Elwin adds nothing to his stature 
by swelling their numbers. 


It is dificult after this to attach a great deal of 


importance to Mr. Elwin’s attack on the Indian 
Census for classifying the primitive tribes of that 
peninsula as other than Hindu. It may be indeed, as 
he says, that Hinduism is an animistic religion, but 
even if all Himdus be animists, that does net make 
all animists Hindus. It is true that Hinduism is a 
receptive creed; that many of the most orthodox 
Hindus hold that all other creeds are mere back- 
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slidings from their truths. At the same time, he 
would be a bold man who would therefore label 
Christians, fireworshippers, Manichzeans or Mormons, 
let alone Muslims, as Hindus. It may well be admitted 
that it would have saved a great deal of trouble to 
Census authorities if aboriginal tribes had all been 
included as Hindus ; it must indeed be admitted that 
a nice discrimination of the point at which they 
become Hindu is difficult in many tribes which have 
sophisticated sections of their population entirely 
Hinduized while other sections remain primitive in 
belief and practice. 

Yet the distinction which Mr. Elwin would appar- 
ently like to make between aboriginals and non- 


aboriginals is no easier to draw on racial or on cultural 


lines, and in the pursuit of truth in any event difficulty 
of attainment is neither here nor there. Mr. Elwin 
himself might just as fairly be suspected of a political 
or communal motive in advocating the return of 
aboriginal tribes as Hindus, as the Census officers are 
so suspected by him for trying to distinguish them 
from Hindus. It may be admitted that an entirely 
satisfactory criterion of Hinduism has not yet been 
found, but persons who do not observe caste, who 
disregard the religious authority of Brahmans, who 
do not hold the doctrine of karma can with difficulty 
be regarded as Hindus at all. One writer at the 
recent census of India—Mr. Webb, Census super- 
intendent of Rajputana and author of “These Ten 
Years”—goes so far as to make untouchability 
actually the test of Hinduism in the case of tribes 
doubtfully within its pale. The Chamar, he says, is 
untouchable because he deals in cowhide and the 
flaying of cows, in pursuits, that is, defiling to 
Hindu ; the Bhil follows pra¢tices just as repugnant 
to a good Hindu, but he is not untouchable; this 
can only be because it is recognized that since he is 
not a Hindu, those practices do not put him beyond 
the pale of decent society. The contention has some 
force, even though many Bhils are undoubtedly 
Hindus. 

The amazing statement, again, that the creation of 
Excluded and Partially Excluded Areas “twas largely 
the work of a distinguished anthropologist at the 
Round Table Conference”, even if it contains any 
portion of the truth, which may well be doubted, is 
very far indeed from being the whole truth. The 
areas referred to were administered under special 
regulations long before the Round Table Conference 
was even conceived of, and their so-called “creation” 
was a natural and, as administration officers saw it, 
an almost inevitable development in the process of 
applying the reforms to Indian political life. Anyone 
interested in pursuing the pomt might refer to 
Chapter 7 of Part ii of Vol. 1 of the Indian Statutory 
Commission’s Report of 1930, and to Chapter 2 of 
Part iii in Vol. 2. 

There are other very questionable statements of a 
similar kind. In one case a writer is quoted as 
expressing an opinion, and then taken to task for 
giving information. But what he gave was a state- 
ment not of fact but of an opinion derived, perhaps 
quite legitimately, from such information as he did 
succeed in obtaining. The adjective “Tylorian”’ is 
used as a derogatory epithet—and so forth. All of 
which is a great pity, for Mr. Elwin has something to 
say, and we agree with him entirely in his statement 
that “truth in anthropology demands a scrupulous 
adherence to the highest rules and standards in field- 
work”. No doubt presidential addresses are not 


fieldwork, but that is no ground for any relaxation 
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in them of the high rules and standards of a scientific 
approach, nor for the imputing of disingenuous 
motives to workers whose outlook and views prove 
unpalatable to the temporary occupant of the chair. 
J. H. Hurron. 





PARASITIC DISEASES OF MAN IN 
RELATION TO THE WAR 


IVE addresses given to a conference on parasitic 

diseases held by the New York Academy of 
Sciences in March 1943 have been published (Ann. 
New York Acad. Sci., 44, Art. 3, 189-262; 1943). In 
his introductory address, Prof. H. W. Stunkard 
points out that the study of animal parasites is no 
longer an academic one, because the diseases they 
cause constitute one of the most pressing problems 
of to-day and to-morrow. The gravity of the problem 
is increased by the dispersal of American (and, we 
would add, other) troops to all parts of the world, 
where they are acquiring parasitic diseases. These 
troops may, both now and after the War, bring back 
to their home countries parasites not normally 
prevalent there. Not all these parasites will be able 
to spread in these home countries, either because the 
local climatic and other conditions are not favourable 
to them or because the intermediate hosts necessary 
for the completion of their life-histories do not exist. 
But it is known that some parasites have been able 
to acquire new intermediate and definitive hosts in 
countries to which they have been transported. 
Prof. Stunkard gives as an example of this the sheep 
liver fluke, and he considers the possibility that the 
human schistosomes may, for example, acquire the 
ability to develop in some snail in America. The risk 
of the introduction of new parasites into the home 
countries is real enough to require energetic action. 
We in Great Britain, with much colonial and tropical 
experience to guide us, have been always aware of 
it ; and it is evident that the United States’ authori- 
ties have also taken the problem in hand. 

Already during this War parasites have done 
appreciable harm to both Allied and Axis troops. 
Trichiniasis has put out of action at least one battalion 
of German troops in Norway (Bull. War Med., 3, 236; 
1942), and German commando and other troops have 
suffered from this disease on their Eastern front. 
We know also something of the precautions taken by 
the Germans to protect their Afrika Korps from 
disease in Egypt and the tropics. Their problems 
would seem to be now solved for them by the removal 
by the Allies of all possibility of the entry of Axis 
troops into the tropics. 

For the Allies, however, these problems increase as 
their victories extend. Prof. Stunkard states that it 
has been reported that the United States’ defeat at 
Bataan was due as much to the malarial parasite as 
to other causes. He estimates that a million or more 
United States troops may acquire parasites and that 
their fighting efficiency may be proportionately 
reduced. Dr. Coggeshall, dealing with current and 
post-war problems associated with human Protozoan 
diseases, says that United States troops are already 
acquiring Protozoan infections from native reservoirs 
at an alarming rate. Amosbic dysentery and malaria 
are the chief dangers in this field, although other 
parasites (for example, the trypanosomes) must not 
be forgotten. Malaria, which is one of the major 
enemies of both sides in war, can persist in man for 
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years, especially if it is quartan malaria. Dr. 
Coggeshall cites the case of a Greek who acquired 
quartan malaria in Greece and, after thirty-seven 
years in Denver, gave his blood for blood trans- 
fusion and communicated quartan malaria to the 
recipient of it. Dr. Matheson, at the same meeting, 
recorded the transmission of the parasite of malignant 
tertian malaria (Plasmodium falciparum) to a six- 
year-old child in Ithaca, N.Y., through receiving a 
blood transfusion from her father, who had never 
shown symptoms of the infection. E. L. Lozner and 
L. R. Newhouser (Amer. J. Med. Sci., 206, 141-146 ; 
1943; and Bull. War Med., 4, 353; 1944) conclude that 
there is no likelihood of the transmission of malaria 
by blood plasma used for transfusions. They did, 
however, transmit malaria to two out of 35 recipients 
of plasma taken from patients infected with either 
quartan or malignant tertian malaria, but the plasma 
given to these two cases had been preserved for only 
one day in the liquid state. Malaria was not trans- 
mitted when the plasma of malarial patients was 
preserved in the liquid state at room temperature 
for two weeks, or when it was either frozen and 
then stored at — 20° C. or dried from the frozen state. 

The control of the vectors of malaria is another 
important problem. Anopheles quadrimaculatus, which 
can transmit all three human species of the malarial 
parasite, is the chief vector of malaria in the United 
States and is abundant as far north as the Canadian 
border. The corresponding malarial problem in Great 
Britain has been considered by Sir A. McNalty 
(Nature, April 17, 1943, p. 440), and the British 
species of mosquitoes and their control are dealt with 
by Lieut.-Colonel Sinton and P. G. Shute (Min. of 
Health Mem. Med., 238; 1943). J. F. Marshall 
(Nature, 149, 568; 1942) and Dr. A. B. Williamson 
and J. F. Marshall (Brit. Med, J., Sept. 11, 1943, p. 332) 
have studied the breeding of mosquitoes in war- 
time static-water tanks in Britain. The damage that 
malaria can do to armies in the field is indicated by the 
figures given by Dr. T. T. Mackie in his address in the 
American symposium on the clinical features of 
parasitic diseases. To give only one example of these, 
Mackie says that the French force of 120,000 men in 
Macedonia in 1916 was reduced by malaria to an 
effective field force of only 30,000, that the British 
Macedonian force had 30,000 malaria cases in 1916 
and 70,000 in 1917, and that the Germans had 
similar losses; so that Plasmodium alone immob- 
ilized these armies. 

Problems of control among large numbers of people 
are difficult enough in times of peace. These diifi- 
culties are increased in war-time, and added difficulty 
is introduced by rapid transport. The aeroplane 
itself may introduce infected hosts and vectors of all 
kinds of diseases (Jackson, W. P., Virginia Med. 
Monthly, 69, 29; 1942; and Bull. War Med., 3, 629; 
1943). Coggeshall points out that practically all the 
foreign air traffic to the United States, except that 
to and fromf Great Britain, originates in the tropics, 
where airports are usually in places in which sanitary 
measures are inadequate or absent; these airports 
are also surrounded by native villages the inhabitants 
of which are used as labourers and who are infected. 
The risks involved are exemplified by the accidental 
introduction in 1930 of Anopheles gambi@ into South 
America; this was followed by an epidemic of 
malaria which caused 100,000 cases and a. minimum 
of 14,000 deaths. The insect was eradicated by the 
joint efforts of the Brazilian Government and the 
Rockefeller Foundation (Soper, F. L., and Wilson, 
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D. B., J. Nat. Malaria Soc., 1, 5; 1942 and Th. 
Lancet, Jan. 22, 1944, p. 120). Failure to perform 
this difficult feat might have resulted in disast«r to 
all the tropical areas of the western hemisphe:« 
Coggeshall’s further remarks on the virulent 
malaria and dysentery seen by him among Poles 
coming out of Russia to Persia in 1942, and the risk 
of their spreading these diseases to India, Past 
Africa and other places to which they were dispersed, 
make clear the risk inherent in mass migrations of 
peoples, especially if, as is scarcely avoidable in war. 
time, they are in poor health and encounter strains 
of a parasite to which they are not accustomed, 
Such strains produced, after the War of 1914-18, 


- secondary epidemics of malaria.in England, Germany 


(6,000 cases) and Russia (3 million cases west of the 
Urals, half the population of Georgia and the deaths 
of two-thirds of the population in villages near 
Tiflis). These figures recall the ravages of typhus and 
plague, and remind us that the vectors of disease 
caused by bacteria and viruses may also be carried 
by aeroplane. This aspect of the problem was dealt 
with in an address by Dr. R. Matheson on “Arthropods 
as Vectors of Human Diseases’. So far as malaria 
is conterned, we should do well, says the Lancet 
(March 18, 1944, p. 380), to be warned by the ex. 
perience of France, where malaria, introduced in 1939 
by infected Spanish refugees, has persisted since that 
date in the Canet and Saint-Cyprien regions of the 
Pyrénées-orientales. 

That the French National Committee of Liberation 
is already tackling the problems of the parasites, as 
well as those of other diseases, in the French African 
Colonies, is indicated by a special medical section of 
the Brazzaville Conference (The Lancet, April 1, 
1944, p. 440). The proposals made include the creation 
of large mobile units to seek out and treat illness and 
deal with problems of sanitation, and the establish- 
ment of a central institute of hygiene and research 
and, after the War, a medical school and an inter- 
national bureau of public health. 

Dr. N. R. Stoll, taking as the title of his address 
“Changed Viewpoints in Helminthic Disease: World 
War I vs. World War II”, gives a summary of 
modern views on the control of hookworms, Trichin- 
ella, tapeworms, the flukes of the Orient and other 
helminth parasites. He outlines our changed views 
on the epidemiology of diseases caused by this kind 
of parasite and on human resistance and immunity 
to them. Stoll quotes Leiper’s list of facts (Brit. Med. 
J., July 19, 1924, p. 110) about the helminth 
which the public health worker should remember. 
Helminths do not multiply within the human body ; 
their eggs or embryos have to leave the human body 
and are not infective to man when they leave him, 
but have to undergo first a development outside 
man, either in the outside world or in an inter- 
mediate host; the environment necessary for this 
development varies with different species; the 
helminth enters man by the mouth or by penetration 
of the skin and many species then have to make 
extensive journeys inside the human body; few 
helminths are specific to man and their spread can 
be prevented by breaking the life-cycle. The know- 
ledge gained about helminth parasites during recent 
years should, says Leiper, enable us eventually to 
eradicate helminth infestations of man, if it is pro- 
perly used. A big “if”, some would say; but the 
task is possible. Under the conditions which we may 
expect after the War, it will indeed be formidable. 

G. Lapace. 
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HIGH-VOLTAGE CIRCUIT-BREAKER 
TECHNIQUE 


WO important papers were read in London before 
he Institution of Electrical Engineers on March 
%), one on restriking voltage as a factor in the’per- 
formance, rating and selection of circuit-breakers, by 
Messrs. J. A. Harle and R. W. Wild, and the other on 
the influence of resistance switching on the design of 
high-voltage air-blast circuit-breakers, by Messrs. 
H. E. Cox and T. W. Wilcox. 

In the first of these, Messrs. Harle and Wild point 
out that the behaviour of circuit-breakers when 
breaking short-circuit currents depends on a number 
of factors which include circuit power-factor, recovery 
voltage, earthing conditions, and current asymmetry. 
A further condition of severity is the restriking-voltage 
transient and its attribute, the rate of rise of restriking 
voltage. The paper shows the effect of this severity 
factor on the performance of plain-break oil circuit- 
breakers, oil circuit-breakers fitted with arc-control 
devices, and air-blast circuit-breakers. Compared with 
the relatively small effect that rate of rise has on 
plain-break and arc-control oil breakers, its import- 
ance for the performance of air-blast breakers is 
emphasized, and recommendations are made for its 
utilization in the rating, testing and selection of these 
breakers. 

The conclusions reached may be Summarized as 
follows. Plain-break oil circuit-breakers and’ oil 
circuit-breakers with arc-control contacts are rela- 
tively unaffected by the rate of rise of restriking 
voltage and hence the specification of its value is 
not essential, provided the circuit-breakers are tested 
in accordance with British Standard 116 under the 
severity conditions of the Association of Switchgear 
Testing Authorities. In air-blast circuit-breakers it is 
essential to take account of the rate of rise of re- 
striking voltage when rating, testing and selecting, 
and in consequence they must be rated in terms of 
megavolt-amperes at a rated voltage and at a rate 
of rise of restriking voltage. Methods are proposed 
for specifying minimum rates of rise of restriking 
voltage for each megavolt-ampere rating and voltage, 
the adoption of which enables an economic range of 
switchgear to be designed which will meet all average 
conditions of severity in service and permit economic 
selection of circuit-breakers to be made. 

A simple method of checking the suitability of any 
breaker rated as above for normal conditions of 
service is given, together with data for checking the 
suitability of any breaker for more unusual con- 
ditions of service. The method involves calculating 
the fault megavolt-amperes in the usual manner and 
checking that the proportion of the fault megavolt- 
amperes contributed locally by generators, trans- 
formers, and the like, is not in excess of an amount 
ippropriate to the breaker rating. Circuit-breakers 
vated in the manner advocated can also be selected 
‘or more severe conditions by adopting the methods 
lescribed for reducing circuit severity in service. 
Proposals are made for testing air-blast circuit- 
breakers, including synthetic tests for certain types 
of high-voltage circuit-breakers the megavolt-ampere 
ratings of which are in excess of testing station 
outputs. 

In the second paper, Messrs. Cox and Wilcox review 
the various problems which are met in designing high- 
voltage circuit-breakers, and the way in which the 
appli¢ation of resistance switching confers another 
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degree of freedom upon the designer in meeting the 
many conflicting requirements. It is first shown 
that a circuit-breaker must not only break its rated 
breaking current, but must also limit the value 
of surge voltage which it causes while it is opening 
the circuit. This can be brought about by 
limiting the electrit strength of the breaker contact 

An experimental method of determining the electric 
strength of the nozzles under air-flow conditions is 
explained, followed by a discussion of the means by 
which resistance switching enables the designer to 
control both the nozzles independently. A 132-kV. 
breaker designed in conformity with the conclusions 
reached is described and test results are given for a 
full-scale test equipment. The paper then gives an 
analysis of the validity of ‘unit testing’ as applied to 
multi-break breakers with resistance switching, as 
compared with the use of the present two-part test- 
ing applied to oil circuit-breakers in accordance 
with British Standard 116, part 2. Finally, proposals 
are made for a series of type-test duties to be 
applied to air-blast circuit-breakers, in order tq 
prove compliance with their breaking-capacity 
ratings. 

The conclusions reached by Messrs. Cox and Wilcox 
are as follows. An air-blast circuit-breaker, like an 
oil circuit-breaker, causes over-voltages when it 
breaks a circuit under certain conditions. The 
prospectivg value of the over-voltage depends upon 
the circuit constants and upon the rate at which the 
arc is de-ionized. Under conditions very often realized 
in practice, the prospective value of such over- 
voltage can be dangerously high, and the actual 
value reached is limited only by restriking of the 
breaker gap. The latter thus not only has to be pro- 
portioned to break its rated breaking current, but 
also to limit, by restriking, the values reached by 
switching over-voltages. The breaker capacity and 
electric strength of a nozzle are interdependent, unless 
the restriking-voltage transient can also be con- 
trolled. The latter can be modified by means of 
resistance switching, so that by its introduction the 
breaking capacity and electric strength of the 
breaker can be controlled individually and in- 
dependently. 

By combining resistance switching with series 
multi-breaks, the distribution and exact shape of the 
restriking transient across each break can be con- 
trolled accurately. Thus ‘unit testing’ of such breakers 
is completely valid. This will greatly increase the 
scope of existing test plants for testing high-breaking- 
capacity breakers. The breaking-capacity type tests 
given in British Standard 116 for oil circuit-breakers 
are not entirely satisfactory for air-blast breakers. 
Among several minor changes it is necessary to add 
a test duty to prove that the breaker adequately 
limits switching over-voltages. The switching over- 
voltage which is most convenient to produce on test 
plants is that due to current-chopping in an inductive 
circuit. The voltage-limiting effect of the breaker 
can be demonstrated by taking a series of breaking 
tests at a current at which multiple current-chopping 
occurs. . A duty comprising only three tests is con- 
sidered inadequate to demonstrate the capability of 
the breaker to limit over-voltages, and it is suggested 
that twenty tests should be included. These should 
be sufficient to take care both of the variations in arc 
length at final interruption and.also the statistical 
nature of the breakdown of air-gaps under rapidly 


applied voltages. . 
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FORTHCOMING EVENTS 


Saturday, May 20 


Nvrrition Society (at the London Schoo! of Hygiene and Tropical 
Medicine, Keppel Street, Gower Street, London, W.C.1), at 10.50 a.m. 
‘onference on “Budgetary and Die Surveys of Families and 
Individuals”, Part 2 (to be opened by Vv. H. Mottram, Mrs. 
Barbara Callow, Dr. C. P. Stewart and Miss M. C. Broatch). 

BRITISH INSTITUTE OF RADIOLOGY (in the Reid-Knox Hall, 32 Wel- 
beck Street, London, W.1), at 2.30 p.m.—Annual General Meeting ; 
at 3.15 p.m.—Prof. 8. Russ : “The Man Silvanus Thompson” (Twenty- 
third Silvanus Thompson Memorial Lecture). 

[INSTITUTE OF Puysics (joint meeting of the INDUSTRIAL RADIOLOGY 
GrovuP and the MANCHESTER AND District Branc#) (in the ae 
Department, The University, Manchester), at 2.30 p.m.—Mr. C. T 
Snushall: “Filters and Intensifying Screens—their Pi pplieations in 
Light-Alloy Radiography” 


sien May 22 


ROYAL SOCIETY OF gh (at John Adam Street, Adelphi, London, 
W.C.2), at 1.45 p.m.—Mr. R. W. Moore: “Visual Education 


Tuesday, May 23 

Soctery oF CuemicaL InpustTry (joint meeting of the CHEMICAL 
ENGINERRING GrovuP and the INSTITUTION OF CHEMICAL ENGINEBRS) 
(at the Geological Society, Burlington House, Pi y, London, W.1), 
at 2.30 p.m.—Dr. J. E. Hurst: “Improvements in Acid Resisting 
Silicon Iron Alloys”. 

Evesntics Soctrty (at the Royal Society, Burli on House, Picca- 
dilly, London, W.1), at 5 p.m.—Dr. Margaret Hadley Jackson: “A 
Medical Service for the Treatment of Involuntary Sterility”. 


Wednesday, May 24 
Royal Soctery oF Arts (at John Adam Street, Ade 
W.C.2), at 1.45 p.m.—The Rt. Hon. the Earl De La 
‘Flax Prodaction in War, and its Prospects in Peace”. 
PursicaL Socrery (in the Physics Department of the Im 
College, — ~ rial Baticate Road, South Kensington, London, 8. 
at 5 p.m yr. W. 8S. Stiles: “Current Problems in Visual menenneds 


, London, 
arr, P.C.: 


* 
Thursday, May 25 
Barrisn [netrrerion oF Radio ENGtneses (LONDON SecrTion) 
(at the Institution of Structural Engineers, 11 Upper Belgrave Street, 
London, 8.W.1), at 6.30 p.m.—Dr. Hilary Moss: “The Bilectron 
Gun of the Cathode Ray Tube”, Part 1: “Limitations in ite Per- 
formance” 


APPOINTMENTS VACANT 


APPLications are invited for the following appointments on or 
before the dates mentioned : 

DRAINAGE AND IRRIGATION ENGINEER by the Gambia Government 
—The Ministry of Labour and National Service, Room 432, Alexandra 
House, Kingsway, London, W.C.2 (quoting Reference No. BE. 960 A) 


(May 24). 

LECTURER tN ELECTRICAL ENGINEERING, and a LECTURER IN 
MECHANICAL ENGINEERING with special rence to Workshop 
Technology or Heat Engines—The Principal and Clerk to the Govern- 

trict Mining and Technical College, Wigan 


ing Body, Wigan and 
(May 25) 

LecTURER in charge of the DEPARTMENT OF BoTANY—The Registrar, 
University College, Leicester (May 27). 

LECTURER IN ELEMENTARY SCIENCE AND PHYSIOLOGY at the Chelsea 
College of Physical Education (temporarily evacuated to Borth, near 
Aberystwyth}—The Principal, Chelsea Polytechnic, Manresa Road, 
London, 5.W.3 (May 27). 

Lacrvum. in Ewornezrtne Scrence at the County Technical 
College, Wednesbury—The Director of Education, County Education 
Offices, Stafford (May 29). 

TRCHNICAL ASSISTANT IN yy  pncamiibees Acting 
Registrar, The University, Leeds 2 (May 30 

ASSISTANT MASTER or M to teach Seavmmnessn0s, with some 
Sorence, in the Junior Technical School of Engineering of the Willes- 
den Technical College, and possibly some MaTHEMATics in Part-time 
Day Courses—Dr. “Davies, Education Office, Vernon House, 163 
Willesden Lane, London, N.W.6 (May 31). 

Scrence TRACHER, with primary qualifications in 1, EA. or in 
Chemistry, a TRACHER of MATHEMATICS, and a LECTURER in ENGINEER 
rye SuBsROTS, at the County Technical College, Stafford—The Director 
of Education, County Education Offices, Stafford (May 31). 

DIRECTOR OF THE [INSTITUTE OF MEDICAL AND VETERINARY SCIENCE, 
Adelaide—The Agent-General and Trade Commissioner for South 
Australia, South Australia House, Marble Arch, + W.1 (lay 31). 

DEPUTY ENGINEER ‘of the Sheflield Waterworks Undertaking—The 
General Manager and x, Waterworks Office, Town Hail, 
Sheffield 1 (May 31). 

Cuams oF PHILOSOPHY, ZOOLOGY and COMPARATIVE ANATOMY— 
The Registrar, University College, Cathays Park, Cardiff (May 31). 

ENGINEER AND StRvVEYOR to the — Urban District Council 
The Clerk to the Council, Council Offices, Esher, Surrey (endorsed 
‘Engineer and Surveyor’) ‘fay $1). 

Deputy CHIEr ENGINEER (location, City of Manchester)}—The 
Ministry of Labour and National Service, Room 432, Alexandra 
House, Kingsway, London, W.C.2 (quoting Reference No. D. 834XA) 


(May 31). 
LEOTURER IN THE (CAL ENGINEERING 


THE MECHANT DePARTMENT—The 
Director, Rebert Gordon’s Technical College, Aberdeen (May 31). 
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ASSISTANT LECTURER AND DEMONSTRATOR (woman) IN CHEMigmy 
Prinei Royal Hol y College, Englefield Green 


eo PT 
Giey $1). 

BACTERIOLOGIST on the staff of the Water Pollution } 
Laboratory of the Department of Scientific and Industria! - 
The Ministry of Labour and National Service, Room 432 
House, Kingsway, London, W.C.2 (quoting Reference No i 


(May 31). 
Botany—The Registrar, The University, 


CHAIR OF 
(June 1). 

LECTURER IN BIOLOGY to take Nature Study with Froebe! «: 
Biology with advanced class, and to train t-Graduate 
students—The Principal, Maria Grey Training College, Bt the T: 
College, Castle View, Dudley, Wores. (June 1). 

LECTURER FOR PRACTICAL MATHEMATICS and MEcCHAN! 
TURERS (2) for MEBCHANICAN ENGINEERING, and a Lecr: 
ELECTRICAL ENGINEERING, in the Department of Engineeri: 
Principal, West Ham Municipal College, Romford Road, 8 
London, E.15 (June 5). 

DEMONSTRATOR (Man or woman) IN THE PHYSIOLOGY DEP\RTMRNY 
—The Warden and Secretary, London (Royal Free Hospita!) 
of Medicine for Women, 8 Hunter Street, Brunswick Square, London, 
W.C.1 (June 9). 

ENGINEER AND MANAGER of the Manchester Waterworks Department 
oon me Waterworks Department, Town Hall, Manchester 2 

une 

Ixspectors (temporary) by the Board of Education (1) MecuaNtea, 
OR ELBCTRICAL ENGINEERING (Reference No. ©.2125A), (2) 
NAUTICAL ENGINEERING (Reference No. C.2124A}—The Ministry of 
Labour and National Service, Room 432, Alexandra House, Ki 
London, W.C.2 (quoting the appropriate Reference No.) (June 7A 

LECTURERS to take the following subjects for Evening (lasses up 
to Matriculation standard : ELEMENTARY MATHEMATICS, GEOGRAPHY. 
CHEMISTRY, PHysics, BioLoey, Loaio—The Director of Education. 
The Polytechnic, Regent Street, London, W.1 (June 12). 

CHAIR OF NATURAL PHILosopay, United College, St. Andrew— 
The Secret The University, St. Andrews (June 15). 

ASSISTANT HYDROGRAPHIC SURVEYORS by the Kenya Government 
Public Works ment—The Ministry of Labour and Nationa) 
Service, Room Alexandra House, way, London, Wi2 
(quoting Reference No.E.904A) (June 17). 

ENTOMOLOGISTS In the Medical — og cy of Uganda, Norther 
Rhodesia, and the Tanganyika for general entom 
work; with special emphasis on the yt. tion of tsetse fly and 
mosquito roblems in the field as well as in the P  mene ah 

ry 


Labour and National Service, Room 432, Alexandra Home 
Kingsway, London, W.C.2 (quot t Reference No. O R24 2421) (June In. 

L&CTURER IN ENGINEERING ae t Africa—The Ministry of Labour 
and National Service, Room 432 yo tee 8 House, Kingsway, Leo- 
don, W.C.2 (quoting Reference No. E.836A) (June 21). 

ENGINEERING DRAUGHTSMAN for the Department of the Comptroller 
of Development and Welfare, West [ndies—The Secretary, Overseas 
Manpower Committee, Ministry of Labour and National Service, 

H Kingsway, London, W.C.2 (quoting Reference No. 


) for the meintenance of the 

aq ee AND we ORKSHOPS—The Principal, Municipal 
ege, 

TRCHNICIAN ae 1° research work, experience in histological 

technique AN mainly for egistrar, King’s College, Newcastle-upon- 


Tyne. 

Head LaporaToRY STEWARD (man or in the DEPARTMENT 
oy PuYSsics AND LS = ge on 8 xT tary, Woolwich 
Polytechnic, Woolwich, London, 8.E.18. 

YDROGRAPHICAL ‘SvavErors for the Basrah Port Directorate, 
_—_ Labour and National Service Appoint ments 
De derdinse Street, Kingsway, London, w.c2 (quoting 
ae rence a 0.49628). 


DMINISTRATIVE ASSISTANT Ay in connexion with the scheme 
of _ Ministry of Agriculture and Fisheries for the vision of 
technical advice to farmers—The + of the Faculty of Agriculture 
and Horticulture, The a 7 

TEACHER (man or woman) CHEMISTRY and BioLocy—The 
Principal, Technical Institute, Lorgport Street, Canterbury. 

TEACHERS (2, full-time) of ENGINEERING SUBJECTS to help with 
the ASF of H t National Certificate courses—The Prin 
cipal, Technical Institute, Gravesend. 

Master for ENGINEERING SuBsecTs (MECHANICAL), including 
Engineering Dra a MasTer for MATHEMATICS and Mxcu- 
aNics—The Princi } anh Technical College, Belvedere, Kent. 

LROTURER in BACTERIOLOGY to students preparing for the National 
Diploma in Dai Prin , Studley Agricultural College 
for Women, St 


WORKSHOP STEWARD (tem 


ey, Warwickshire 


REPORTS and other PUBLICATIONS 


(not included in the monthly Books Supplement) 


Great Britain and Ireland 
Licorice—Putting a Weed to Work. By Dr. Perey A. Houseman. 
nty-sixth Streatfeild —— Lecture.) Pp. 16. (London: 
| Institute of Chemistry (264 
hical Transactions of ve Roval No. 208, Vol Ff Lenton, Series 


Cambridge University Press. ) Be 
Office of the Minister of Reconstruction. Welsh Reconstru 
Advisory Council: First Interim Report. Pp. 132. 
Office.) 2s. net. 














